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Preface 


SCOPE OF MANUAL 

This manual contains descriptions, installation 
and operating instructions, communications pro¬ 
tocol, theory of operation and maintenance pro¬ 
cedures for the 780 Series, Silent 700 * Electronic 
Data Terminals. The information in this manual is 
intended to help in maintaining and servicing 
these terminals. The troubleshooting information 
is designed to help isolate problems in a major 
replaceable assembly. 

Section 1 contains a general description of each 
model in the 780 Series. It also includes specifica¬ 
tions and a brief description of the options offered 
with each terminal. 

Section 2 provides installation and interfacing in¬ 
formation. 

Section 3 contains terminal operating information. 

Section 4 describes terminal communications 
features. 

Section 5 describes in detail the theory of opera¬ 
tion. 

Section 6 covers preventive maintenance pro¬ 
cedures and tests that can be used to isolate pro¬ 
blems. 

Section 7 contains assembly drawings and 
associated lists of material. 

Section 8 provides the schematic diagrams. 


The appendixes provide additional information on 
the microprocessor and I/O controller, the 
character sets and foreign keyboards, recom¬ 
mended data set options and cabling information, 
a glossary of signals, and quick reference cards. 


REFERENCES 

Other Tl manuals concerning the 780 Series ter¬ 
minals include: 

• Model 781 Operating Instructions, Tl Part 
No. 2265935-9701, 

• Model 783 Operating Instructions, Tl Part 
No. 2265936-9701, 

• Model 785 Operating Instructions, Tl Part 
No. 2265937-9701, 

• Model 787 Operating Instructions, Tl Part 
No. 2265938-9701. 

The operating instructions are furnished with the 
respective terminal when shipped from the fac¬ 
tory. 

Operator Reference Cards which provide terminal 
operating information in a condensed format are 
attached to the inside of the paper door. Addi¬ 
tional Quick Reference Cards can be ordered by 
the following Tl Part Numbers: 

• Model 781 Operator Reference Cards, Tl 
Part No. 2265927, 


in 


Trademark of Texas Instruments Incorporated. 




• Model 783 Operator Reference Cards, Tl 
Part No. 2265941, 

• Model 785 Operator Reference Cards, Tl 
Part No. 2265942, 

• Model 787 Operator Reference Cards, Tl 
Part No. 2265943. 


USER'S RESPONSE 

If you have corrections or suggestions to improve 
this manual, please fill out the User's Response 
sheet found in the back of this manual. Simply 
remove the sheet, add your comments, fold and 
mail (no postage is necessary when mailed in the 
United States). We appreciate your comments 
and may contact you, if appropriate, to answer 
any questions you may pose. 


IV 
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Section 1 


Equipment Description 


1.1 INTRODUCTION 

This section contains general descriptions, 
available options, physical dimensions, and 
specifications of the terminals in the 780 Series. 


1.2 GENERAL DESCRIPTION 

The 780 Series terminals are self-contained, com¬ 
pact, lightweight, programmable machines for 
use in a wide variety of telecommunications 
systems. The terminals can operate in both fixed 
location and portable applications. Communica¬ 
tions data is input and output via a communica¬ 
tions port, acoustic coupler or "direct-connect" 
jack, depending on the particular model. Each ter¬ 
minal is capable of communicating via an EIA RS- 
232-C interface or TTY current loop. 

The terminal electronics consist primarily of an 
8080A microprocessor, its associated memory, 
and interface circuitry to drive the printer 
mechanism and communications port. 

The terminals utilize thermal printing and are 
capable of bidirectional printing at speeds up to 
140 characters per second (cps) while handling 
communications data rates from 110 bits per se¬ 
cond (bps) to 9600 bps. 

Operating parameters such as communications 
mode, data transmission rate, parity selection, line 


control, transmission control and terminal control 
are configurable directly from the operator inter¬ 
face by entering the proper code. 

1.3 780 SERIES DATA TERMINALS 

The 780 Series is comprised of the following ter¬ 
minals: 

• Model 781 Receive-Only Printer, 

• Model 783 Keyboard Send/Receive Data 
Terminal, 

• Model 785 Portable Data Terminal, and 

• Model 787 Portable Communications 
Data Terminal. 

These terminals are described in more detail in the 
following paragraphs. 

1.3.1 Model 781 

The Model 781 Receive-Only (RO) Printer (Figure 
1-1) is intended for applications requiring a hard¬ 
copy, high-speed output device. Using a dual¬ 
matrix thermal printhead, the 781 RO provides vir¬ 
tually silent printing at up to 140 cps. Operating 
parameters are entered from a calculator-type 
keypad. 
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Figure 1-1. Model 781 RO Printer 


1.3.2 Model 783 

The Model 783 Keyboard Send/Receive (KSR) 
Data Terminal shown in Figure 1-2 is highly suited 
for conversational, data/text entry, inquiry- 
response, and computer console applications. 
Operating parameters are configured by entering 
the desired code via the typewriter-like keyboard. 



Figure 1-2. Model 783 KSR Data Terminal 


1.3.3 Model 785 

The Model 785 Portable Data Terminal (Figure 
1-3) is similar to the Model 783 but includes an in¬ 
ternal modem. The modem is a dual-speed, 
originate-only, full-duplex modem, with an 
acoustic coupler interface which permits com¬ 
munication over standard commercial telephone 
lines at communications rates of 110, 300, and 
1200 bps. The modem provides communications 
compatibility with answering Racal-Vadic VA3400 
Series and Bell 103/113-type data sets. This 
feature provides great flexibility, permitting use of 


the terminal wherever a telephone and electrical 
outlet are available. 



Figure 1-3. Model 785 Portable Data Terminal 

1.3.4 Model 787 

The Model 787 Portable Communications Data 
Terminal (Figure 1-4) is similar to the Model 785 
except that the internal modem is a dual-speed, 
answer/originate, full-duplex modem. The 
modem has a direct-connect interface which 
allows it to be plugged directly into a voice or data 
jack for communication over standard commercial 
telephone lines. The modem provides com¬ 
munications compatibility with all Racal-Vadic 
VA3400 series and Bell 103/113/212-type data 
sets. As an option, the 787 has an acoustic- 
coupler interface that provides greater flexibility. 



Figure 1-4. Model 787 Portable Communica¬ 
tions Data Terminal 
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1.4 OPTIONS 


A variety of options provide versatility and flexibili¬ 
ty for the 780 Series data terminals. These options 
are listed in Table 1-1 and identify the applicable 
terminal. 


Table 1-1. Terminal Options 


Option 

781 

783 

785 


International Character Sets 

X 

X 

X 

X 

Additional 1000-Character Buffer 

X 

X 

N/A 

N/A 

300-Foot Paper Adapter 

X 

X 


* 

Paper-Out Indicator 

X 

mill 

N/A 

X 

APL/Full ASCII Keyboard/Character Set 



X 

X 

Katakana Keyboard/Character Set 

X 

X 



Protected ABM 

X 

X 

X 

X 

Acoustic-Coupler Interface 



** 

X 

EIA or Current Loop Interface Cable 

** 

** 

** 

** 

Tone Dial Assist 




X 


N/A Not applicable 

* Not compatible with acoustic-coupler interface 

** Standard 
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1.5 PHYSICAL DIMENSIONS 


1.5.1 Size 


1.5.2 Weight 


Height: 

139 mm (5.5 in) 

Width: 

391 mm (15.4 in) 

Depth: 

406 mm (16.0 in) 

Model 781: 

5.4 kg (12 lbs) 

Model 783: 

5.9 kg (13 lbs) 

Model 785: 

7.7 kg (17 lbs) 

Model 787: 

7.2 kg (16 lbs) 


Ail weights include 110-foot paper roll. 


1.6 ENVIRONMENTAL LIMITS 


1.6.1 Non-Operating Environment 

During shipping and storage the data terminals 
can withstand being subjected to the following: 

In a shipping container: 


Temperature: 
Relative Humidity: 

Shock: 

Vibration: 

Altitude: 
Cargo Bounce: 


-30° C to +70° C (-22° F to +158° F). 

10% to 95% without condensation. 

Drop from 1.22 meters (48") on each surface. 

Sinusoidal vibration of: 

2 Gs-5 to 50 Hz 
4 Gs-50 to 500 Hz. 

15,000 meters (49,200 ft). 

Per MIL-STD-810B. One-inch double-orbital motion. 225 RPM, 30 
minutes per side. 


Without a shipping container: 

Temperature: -30° C to +70° C (-22°F to 158°F). 


Relative Humidity: 10% to 95% without condensation. 


Shock: a. Portable mode 

40 Gs, V 2 sinewave 

11 ms maximum through each axis. 

b. Bench handling per MIL-STD-810B, method 516.1, procedure V. 
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1.6.2 Operating Environment 

The data terminals are capable of operating in the 
following conditions: 

Ambient Temperature: 10°C to 40°C (50°F to 104°F). 

Relative Flumidity: 10% to 95% without condensation. 

Altitude: 3,500 meters (11,500 ft). 

Vibration: Sinusoidal vibration of 0.5 Gs peak in the range of 10 Hz to 60 Hz. 

Temperature Shock: Operate in a 23°C (73°F), 50% relative humidity environment within 30 

minutes after being stored for two hours at -30°C (~22°F), 50% 
relative humidity. 

1.7 SPECIFICATIONS 

The following specifications apply to all terminals. 

1.7.1 Printer 

Method: Nonimpact, electrically heated, 5x7 dual-character matrix thermal 

printhead, prints on thermographic paper. 

Character Set: 95 printable characters in normal mode with 33 ASCII or CCITT control 

characters when configured. 

Character Size: 2.66 mm x 2.0 mm (0.105 in x 0*080 in). 

Line Length: 203.2 mm (8.0 in); 25.4 mm spacing; 10 characters per inch; 80 

characters per line. 

Vertical Line Spacing (center-to- 

center): 4.24 mm (.1669 in); 6.0 lines per inch. 

Printing Rate: Up to 140 cps. 

Paper: Thermal (Tl specification 972603). 

Platen: Friction feed. 


1.7.2 Keyboard 


Code: ASCII or CCITT; 128 codes generated. 
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1.7.3 Modem 


Compatibility: 

Mode: 


Modulation: 


Originate Mode 

Transmit Carrier Frequencies: 


Receive Carrier Frequencies: 


Answer Mode 

Transmit Carrier Frequencies: 


Receive Carrier Frequencies: 


Transmit Level 

Permissive Connection: 
Programmable Connection: 
Optional Acoustic Coupler: 

Receiver Sensitivity 

Direct Connect: 
Acoustic Coupler: 


Racal-Vadic 3400 or Bell 103-type or 212*-type data sets 

Originate only (785) 

Answer/Originate (787) 

Racal-Vadic 3400 and Bell 212-type 
Differential Phase Shift Keying (DPSK) 

Bell 103-type: Frequency Shift Keying (FSK) 


Racal-Vadic 3400: 2250 Hz 
Bell 103-type: Mark ='1270 Hz 
Space = 1070 Hz 
Bell 212-type: 1200 Hz 

Racal-Vadic 3400: 1150 Hz 
Bell 103-type: Mark = 2225 Hz 
Space = 2025 Hz 
Bell 212-type: 2400 Hz 


Racal-Vadic 3400: 1150 Hz 
Bell 103-type: Mark = 2225 Hz 
Space = 2025 Hz 
Bell 212-Type: 2400 Hz 

Racal-Vadic 3400: 2250 Hz 
Bell 103-type: Mark = 1270 Hz 
Space = 1070 Hz 
Bell 212-type: 1200 Hz 


-10 dBm, fixed for all methods 

0 to -12 dBm, per data jack 

Bell 103-type = -14 dBm 

Bell 212-type = operation not recommended 

Racal-Vadic 3400 = -17 dBm 


All types = -45 dBm 

Bell 103-type = +0 to -40 dBm depending upon quality of telephone 
handset and communications line(s) 

Bell 212-type = operation not recommended 

Racal-Vadic 3400 = +0 to -32 dBm depending upon quality of 
telephone handset and communications line(s) 


Bell 212-type not available on 785. 




Section 2 


Equipment Installation 


2.1 PRELIMINARY CHECKOUT 

The 780 terminals are self-contained, requiring no 
auxiliary equipment for normal operation. 

After unpacking, visually inspect the data terminal 
before applying power. Check for obvious ship¬ 
ping damage. Check that all keyboard keys 
operate freely. Before attempting to use the ter¬ 
minal, read the following cautions. 

CAUTIONS 

DO NOT operate printer without 
paper for extended periods or 
damage may result to the printhead. 

DO NOT operate the terminal out¬ 
side the specified operating range of 
10°C to 40°C (50°F to 104°F) or 
malfunctions may occur. If the ter¬ 
minal has been stored outside this 
range, allow it to sit for a minimum 
of 30 minutes before applying 
power. 

2.2 POWER CONNECTION 

The terminals are designed to operate from either 
domestic or foreign power distribution systems. 
The power supply is configured at the factory and 
is adjusted by means of jumper(s) on the main 
PWB. The terminal operates properly when the in¬ 
put voltage is within the following limits: 


Nominal Voltage: 

120 Vac 90 to 134 Vac 

230 Vac 187 to 264 Vac 

Input Frequency: 47 Hz to 450 Hz. 


CAUTIONS 

Check the label on the rear of the 
terminal to determine the correct 
voltage required for your terminal. 
Ensure that the voltage at the wall 
outlet matches the terminal voltage 
rating listed on the label. 

It is preferred that the terminal be 
plugged into a three-wire earth- 
grounded ac outlet. If an extension 
cord is required, it is preferred that it 
be of the three-wire type containing 
an earth-ground conductor. 


2.3 COMMUNICATIONS INTERFACE 

The terminals interface with numerous devices via 
at least one of three methods. All terminals have a 
communications interface connector (25-pin con¬ 
nector) located on the rear of the terminal that in¬ 
cludes circuits for EIA and TTY (DC) current loop 
operation. 
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NOTE 

The communications interface connec¬ 
tor is not a standard EIA port since the 
TTY current loop circuits are included 
in the connector. 


The 785 includes an acoustic-coupler interface 
located on the rear deck of the case. The 787 
utilizes a direct-connect interface located below 
the 25-pin connector and, as an option, the 787 
may also have an acoustic-coupler interface. The 
various communications interfaces are shown in 
Figure 2-1. 



Figure 2-1. Communications Interfaces 
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A functional description of the interface signals 
present in the communications interface connec¬ 
tor is presented in Table 2-1, and pin assignments 
are listed in Table 2-2. 

Table 2-1. Interface Signals 


Protective Ground (AA)— This lead is connected to the 
terminal frame and the earth-ground conductor of the 
power cord. 

Signal Ground (AB)— This lead is tied to the dc ground 
of the terminal for all interface signals. 

Transmitted Data (BA)— This lead conveys signals 
from the terminal data transmitted output to the data 
set transmitted circuitry. It is held to a MARKING condi¬ 
tion unless data or BREAK signals are being transmit¬ 
ted. 

Received Data (BB)— This lead conveys signals from 
the external data set receiver to the terminal data 
receiver input. 

Request To Send (CA)— This line is used by the ter¬ 
minal to control the transmitter carrier of the data set. 
For full-duplex operation, this lead is held ON at all times 
that circuits CC (data set ready) and CD (data terminal 
ready) are ON. For half-duplex operation, this lead is 
held ON when the terminal is ONLINE and in the 
transmit mode. 

Clear To Send (CB)— This line is switched on by the 
data set to indicate to the terminal that the data set is 
ready to transmit. The terminal will not attempt to 
transfer data across the interface when this line is off. 

Data Set Ready (CC)— This signal line is controlled by 
the data set. The terminal will not attempt to receive or 
transmit data across the interface when this line is off. 

Data Terminal Ready (CD)— This signal line is turned 
on by the terminal to indicate that it is ONLINE and 
ready to initiate or answer a data call. It is switched OFF 
momentarily during a terminal automatic disconnect se¬ 
quence and is held OFF when the terminal is OFFLINE. 

Ring Indicator (CE)— An ON condition on this circuit 
indicates that the data set is receiving a ringing signal 
from the communications line. The terminal monitors 
this circuit and uses the information presented to make 
a determination of whether it is in answer or originate 
mode for purposes of ABM autotrigger. 


Received Line Signal Detector (CF)— This line is 
switched ON by the data set to indicate that it is receiv¬ 
ing a valid carrier signal from the remote data set. The 
terminal will not accept data from the interface if this 
signal is OFF. This line will be regarded as ON when it is 
open (floating) to permit successful operation with data 
sets which do not provide circuit CF. 

Data Signal Rate Selector (CH)— This signal is used by 
the terminal to select the transmit and receive data rate 
when used with Bell-type-212 data sets equipped with 
the originate speed select option. The terminal will hold 
circuit CH ON when configured for operation at speeds 
greater than or equal to 1200 bits per second (bps) or for 
300/1200 auto-select, and will hold it OFF for all other 
data rates. 

Secondary Request To Send (SCA)— This line is held 
ON by the terminal when it is ready to receive data and 
configured for half duplex with reverse channel opera¬ 
tion (receive or idle mode). This signal will be switched 
OFF when the terminal enters the transmit mode. For 
this duplex mode, circuit SCA is the complement of cir¬ 
cuit CA. This signal line will be controlled for other se¬ 
quences of operation as described later in this manual. 

Secondary Received Line Signal Detector 
(SCF)— This signal has a dual function, depending on 
the external data set. (1) It is held ON by 202 series 
data sets to indicate receipt of a valid reverse channel 
carrier from a remote data set. When the terminal is 
configured for half duplex with reverse channel opera¬ 
tion, it will not transmit data until circuit SCF is ON and 
will treat any loss of SCF for 100-125 msec, or longer as 
a BREAK signal. (2) Bell 212 compatible data sets use 
this signal as a baud rate indicator, holding the signal 
ON for 1200 bps and OFF for 103 series operation. The 
terminal, when configured for 300/1200 auto-select, will 
adjust its data transmission rate in accordance to the 
status of circuit SCF. An open circuit SCF will be 
detected as an OFF condition. Detection of an ON con¬ 
dition will result in automatic selection of 1200 bps, and 
detection of an OFF condition will result in the 
automatic selection of 300 bps. 


For more information concerning communications 
interconnections, refer to Appendix E. 
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Table 2-2. Pin Assignments 


Pin 

RS-232-C 

Circuit 

Current 

Loop 

Function 

1 

A A 


Protective Ground (PG) 

2 

BA 


Transmitted Data (XMT) 

3 

BB 


Received Data (RCV) 

4 

CA 


Request to Send (RTS) 

5 

CB 


Clear to Send (CTS) 

6 

CC 


Data Set Ready (DSR) 

7 

AB 


Signal Ground (SG) 

8 

CF 


Received Line Signal Detector (DCD) 

11 

SCA 


Secondary Request to Send 

12 

SCF 


Secondary Received Line Signal Detector 

13 


XI 

TTY Transmitted Data (TTYXMTD) 

14 


X2 

TTY Transmitted Data Return (TTYXMTD/R) 

15 

DB 


Transmission Signal Element Timing 

16 


RL-1 

TTY Receive Data (TTYRCVD) 

17 

DD 


Receiver Signal Element Timing 

18 


RL-2 

TTY Receive Data Return (TTYRCVD/R) 

20 

CD 


Data Terminal Ready (DTR) 

22 

CE 


Ring Indicator (Rl) 

23 

CH 


Data Signal Rate Selector 


2.3.1 El A Operation 

All terminals interface with external devices 
through the 25-pin connector located at the rear 
of the terminal. The Asynch/Sync Cable (Tl Part 
No. 2207634) consists of a 25-pin mating connec¬ 
tor at the terminal end and 25-pin male connector 
on the modem end. The following steps provide a 
general guideline for setup when using Bell-type 
103, 113, 202, 212, and Racal-Vadic 3400 series 
data sets: 

1. Connect the interface cable (Tl Part No. 
2207634-0001 supplied with the terminal) 
between the interface connector on the 
back of the terminal and the data set. 

2. Ensure that the communications method 
and speed are compatible with the data 
set being used. 


3. Ensure that the parity is set to conform to 
the requirements of the system. 

4. Set the terminal to the ONLINE Mode. 

The terminal is now ready for operation with the 
data set. 

2.3.2 TTY (DC) Current Loop Operation 
All terminals interface with external devices 
through the communications connector located at 
the rear of the terminal. The TTY Cable (Tl Part 
No. 2265871-0001) consists of a 25-pin mating 
connector at the terminal end and four spade lugs 
at the other end. Figure 2-2 illustrates the four- 
wire (full-duplex) and two-wire (half-duplex) cur¬ 
rent loop configuration. 
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FOUR-WIRE FULL DUPLEX 


TWO-WIRE HALF DUPLEX 


Figure 2-2. Current Loop Configuration 


The following steps provide a general guideline for 
setup when using the current loop interface: 

1. Connect the current loop cable (Tl Part 
No. 2265871-0001) between the interface 
connector on the back of the terminal and 
the external equipment. 

2. Ensure that configuration code 16 (cur¬ 
rent loop) has been selected. 

3. Set the remaining configuration codes to 
comply with the requirements of the ex¬ 
ternal equipment or system. 

4. Set the terminal to the ONLINE Mode. 

The terminal is now ready to communicate. 

2.3.3 Internal Modem Operation 
Models 785 and 787 are equipped with internal 
modems to provide communication over 
telephone lines. The modem in the 785 is a full- 
duplex, dual-speed, originate-only modem having 
an acoustic-coupler interface. The 787 has a full- 
duplex, dual-speed, answer/originate modem us¬ 
ing a direct-connect interface. 

2.3.3.1 Acoustic Coupler Interface Operation. 
The following steps provide a general guideline for 


setup when using the acoustic coupler. 

1. Switch the terminal power ON. 

2. Ensure that the proper configuration 
codes are enabled. In the majority of ap¬ 
plications, the standard default 
parameters may be all that are required. 

3. Set the terminal to ONLINE. 

4. Pick up the telephone handset and dial 
the appropriate number; a high-frequency 
signal (answer tone) is heard when the 
call is answered. 

5. As soon as the answer tone is heard, firm¬ 
ly insert the telephone handset into the 
acoustic-coupler muffs so that the cord is 
to the left of the terminal. The terminal 
will in turn transmit a data tone to the 
remote modem or acoustic coupler. 

6. When the connection is completed, the 
XMIT RDY, RCV RDY, and LINE RDY in¬ 
dicators light and the terminal prints 
CONNECTED. 

7. Begin communications according to your 
system's procedures. 
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NOTES 

After prolonged operation the carbon 
particles in the telephone mouthpiece 
may settle, causing data errors. If this 
occurs, rap the handset several times 
against the palm of your hand. 

Proper insertion of the handset in the 
muffs can make a significant difference 
in terminal operation. Ensure that the 
muffs fully encircle the earpiece and 
mouthpiece. 

If the XMIT RDY and RCV RDY in¬ 
dicators begin flashing, communica¬ 
tions have been lost and you must 
return to Step 4. This is indicative of 
the host modem not hearing us proper¬ 
ly. If the message "connected" was 
printed, the terminal heard and 
responded to incoming carrier. 

8. When you are finished, terminate com¬ 
munications according to your system's 
procedures and set the terminal to 
LOCAL (the terminal prints DISCON¬ 
NECTED). 

9. To hang up the telephone, remove the 
handset from the muffs by rolling it 
toward the front of the terminal and 
replace it in the handset cradle of the 
telephone. 

2.3.3.2 Direct-Connect Interface Operation. 
The following steps provide a general guideline for 
setup when using the direct-connect interface: 

1. Switch the terminal ON. 


Ensure that the proper configuration 
codes are enabled. In the majority of ap¬ 
plications, the standard default 
parameters may be all that are required. 

3. Insert the cable provided with the terminal 
into the receptacle on the rear of the ter¬ 
minal and into the data jack on the wall. 

4. Start the call initiation procedure using 
the Dial Function. 

5. When the connection is completed, the 
XMIT RDY, RCV RDY and LINE RDY in¬ 
dicators light and the terminal prints 
CONNECTED. 

6. Begin communications according to your 
system's procedures. 


NOTE 

If the XMIT RDY and RCV RDY in¬ 
dicators begin flashing, communica¬ 
tions have been lost and you must 
return to Step 4. 


7. When you are finished, terminate com¬ 
munications according to your system's 
procedures. 

8. Perform the call termination procedure 
(Command H). The terminal returns to 
LOCAL, prints DISCONNECTED, and 
after three seconds returns to the ONLINE 
Mode. A call can also be terminated by 
switching the terminal to LOCAL. 
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Section 3 
Operation 


3.1 OPERATING MODES 

The 783 f 785 and 787 terminals have three 
operating modes that are identifiable to the 
operator: LOCAL, ONLINE and COMMAND. The 
781 terminal has two operating modes: LOCAL 
and ONLINE. 

3.1.1 LOCAL 

The ONLINE/LOCAL switch on the keyboard is a 
momentary contact switch that switches the ter¬ 
minal between the ONLINE and LOCAL Modes of 
operation. The LOCAL Mode is indicated when 
the LED adjacent to the switch is extinguished. In 
the LOCAL Mode, the terminal cannot com¬ 
municate with external devices. While in the 
LOCAL Mode, the terminal receives command 
data and print data from the keyboard, and the 
printer can print keyboard data or report data. The 
781 must be in the LOCAL Mode to change 
special configuration parameters. 

3.1.2 ONLINE 

In the ONLINE Mode, the terminal communicates 
with external devices through the communica¬ 
tions interface. The keyboard and printer data is 
channeled through the communications interface. 
Command data or transmit data can be entered 
from the keyboard. The printer prints received line 
data or report data. Communications 
characteristics are determined by special con¬ 
figuration parameters entered from the keyboard 
when in the COMMAND Mode (783, 785 and 
787). The ONLINE Mode is controlled by the 
ONLINE/LOCAL switch on the keyboard. 


3.1.3 COMMAND 

The COMMAND Mode allows the operator to 
change operating parameters, request reports, 
conduct special tests and initiate certain 
automatic functions. The terminal can be in either 
ONLINE or LOCAL Mode when the terminal is 
placed in the COMMAND Mode. In the 783, 785 
and 787 the COMMAND Mode is entered by 
depressing the CMD key, while in the 781, the 
COMMAND Mode is entered when the CNFG or 
TEST key is depressed. 


3.2 OPERATOR INTERFACE 

The operator interface provides a way to com¬ 
municate with the terminal and to other devices 
via the terminal. The 783, 785 and 787 are 
keyboard send-receive (KSR) terminals which use 
an operator's panel which is similar to a typewriter 
keyboard. The 781 is a receive-only (RO) terminal 
and uses a calculator-type keypad to input infor¬ 
mation. 


3.2.1 KSR Operator's Panel 
The KSR operator's panel is illustrated in Figure 
3-1. The panel has 50 code-generating keys for 
generating all 128 ASCII codes. There are four 
keyboard mode control keys, six special function 
keys and one dual-position key for terminal con¬ 
trol. The operator's panel also includes six light- 
emitting diode (LED) indicators for status repor¬ 
ting. 
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Figure 3-1. Operator's Panel 


3.2.1.1 Keyboard Character Encoding. The 

code-generating keys include the alphabet, 
numerals, symbols, space, ESC, LINE FEED (ex¬ 
cept on Germany, Denmark/Norway and 
Sweden/Finland keyboards), DEL and RETURN. 
The characters generated in response to the 
depression of these keys are governed by the posi¬ 
tions of the four mode control keys. These keys 
are SHIFT(2), UPPER CASE and CTRL which 
control the operating mode of the keyboard as 
described below: 

• Unshifted —No mode control keys 
depressed; lowercase letters, symbols 
and numerals are encoded. Figure 3-2 il¬ 
lustrates the characters generated by 
each key in the unshifted mode. 

• Upper Case Only—UPPER CASE (alter¬ 
nate action) key depressed; all alphabetic 
characters a through z are encoded as 
ASCII upper case A through Z. The 
characters generated by each key when 
the UPPER CASE key is depressed are 
shown in Figure 3-3. 

• Shifted —Either or both SHIFT keys 
depressed; uppercase letters and symbols 
are encoded. The characters generated 
by each key when depressing the SHIFT 
key are illustrated in Figure 3-4. 

• Control —CTRL key depressed; ASCII 
control characters and the symbols \ J 
^ \ are encoded. Figure 3-5 illustrates 
the control characters generated by each 
key. 


When more than one mode control key is de¬ 
pressed, the following priority is maintained: 

CTRL—Precedence over SHIFT and UPPER 
CASE, 

SHIFT—Subordinate to CTRL; precedence 
over UPPER CASE, 

UPPER CASE—Subordinate to CTRL and 
SHIFT. 


Certain functions requiring the simultaneous 
depression of CTRL and SHIFT are described 
below: 

CTRL/SHIFT/RESET-Clears the receive 
buffer. 

CTR L/ S HI FT/ H — Generates a backspace. 


The keys ESC, DEL, LINE FEED, RETURN and 
SPACE generate the same codes in all keyboard 
modes. All code-generating keys with the excep¬ 
tion of ESC, DEL, and RETURN initiate automatic 
character repeat at 10 characters per second when 
switch depression exceeds 600 msec. Figures 3-2 
through 3-5 illustrate the characters generated by 
the different keyboard modes. The Character Set 
Dot Matrix is located in Appendix C. The ASCII 
control characters are described further in 
paragraphs 3.5 and 4.1.3. 
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Figure 3-2. Keyboard (Unshifted) 


Figure 3-3. Keyboard (Shifted) 




Figure 3-4. Keyboard (Upper Case) 



Figure 3-5. Keyboard (Control) 





The terminal firmware recognizes foreign 
keyboards and their corresponding character sets. 
Each foreign character set is contained in an op¬ 
tional PROM. The foreign keyboards are il¬ 
lustrated in Appendix C. 

3.2.1.2 Controls. Terminal control is facilitated 
by the use of one dual-position switch (ONLINE) 
and six unencoded special function keys (HERE 
IS, CMD, BREAK, ENTER, PAPER ADV, and 
RESET). The control keys function as described 
below: 

ONLINE—Switches the terminal between 
ONLINE and LOCAL Modes of operation. 
A change from LOCAL to ONLINE results 
in Data Terminal Ready, DTR (EIA circuit 
CD) being switched ON, and line com¬ 
munications being enabled unless a non- 
operational status exists. A change from 
ONLINE to LOCAL causes DTR to switch 
OFF, and line communications are disabl¬ 
ed. 

HERE IS —Causes the following to happen: 
ONLINE—Transmits the characters pro¬ 
grammed in the ABM. 

LOCAL—Prints the ABM message when 
the terminal is configured to local 
print ABM. 

CONFIGure—Terminates the ABM or 
LTA programming sequence. 

CMD —Causes the terminal to enter the COM¬ 
MAND Mode. 

BREAK—Causes the following action depen¬ 
ding on the communications mode: 

Full Duplex—Depression of the BREAK 
key causes XMIT DATA (EIA circuit 
BA) to hold to a SPACING (ON) 


condition for a minimum of 256 
msec. If the depression exceeds 256 
msec., the SPACING condition is 
maintained for the duration of the 
depression. 

Half Duplex—In the transmit mode, the 
operation of the BREAK key is 
similar to full duplex. In the receive 
mode, the BREAK key has no func¬ 
tion. However, if LTA recognition is 
configured, and DCD (EIA circuit 
CF) switches OFF before LTA is 
received, then the depression of the 
BREAK key initiates the transition to 
the transmit mode. 

Half Duplex with Reverse Chan¬ 
nel—When in the receive mode, 
depression of the BREAK key 
causes EIA circuit SCA (Secondary 
Request to Send) to be switched 
OFF for 256 msec, or the duration of 
the depression, whichever is longer. 
RCVD DATA (EIA circuit BB) is 
monitored for received data until an 
LTA is received or DCD switches 
OFF. The following transition is to 
either transmit or idle mode depen¬ 
ding upon whether or not LTA 
recognition is configured and DCD 
switches OFF before an LTA is 
received. Depression of the BREAK 
key initiates transition to the 
transmit mode. 

DC Current Loop—Depression of the 
BREAK key causes the transmit cir¬ 
cuit to issue the BREAK condition 
for 256 msec, or for the duration of 
the key depression, whichever is 
longer. 


3-4 



3.2.1.3 Indicators. Six LED indicators are adja¬ 
cent to the keyboard on the KSR operator's panel 
as shown in Figure 3-6. These indicators provide 
terminal status. 



L INF I I l O RCV RDVO 


Figure 3-6. LED Indicators (783, 785, 787) 


ONLINE-This unlabeled indicator, adjacent to 
the ONLINE switch, is illuminated when 
DTR (EIA circuit CD) is ON and ex¬ 
tinguished when DTR is OFF. 

COMMAND-This indicator, illuminated after 
the depression of the CMD key, indicates 
the terminal is in the COMMAND Mode. 
It remains illuminated until the COM¬ 
MAND Mode is terminated. 

Flashing of the COMMAND Mode in¬ 
dicator indicates that a request to enter 
the COMMAND Mode is pending. 
Flashing continues until the COMMAND 
Mode is entered. 

ERR/TEST-This indicator has two functions. 
When flashing, the terminal has identified 
a reportable error or, when illuminated 
continuously, the terminal is in the TEST 
Mode. Depressing RESET extinguishes 
the indicator and prints the ERROR 
report. When both conditions exist 


simultaneously, TEST has precedence 
over ERRor. Once TEST has been ter¬ 
minated with RESET, however, the 
ERRor condition is displayed until RESET 
is pressed. 

XMIT RDY-This indicator indicates the status 
of the terminal transmit capability as 
follows: 

ON —DTR, DSR, RTS, and CTS (EIA cir¬ 
cuits CD, CC, CA and CB) and SCF 
(if required) are ON. 

FLASHING-DTR, DSR, and RTS (EIA 
circuits CD, CC, and CA) are ON 
but CTS (EIA circuit CB) or SCF (if 
required) is OFF. 

OFF—circuit DSR, DTR or RTS is OFF. 

RCV RDY-This indicator indicates the status of 
the terminal receive capability in conjunc¬ 
tion with DCD (ESA circuit CF) as follows: 

ON —DTR, DSR, and DCD are ON in the 
receive mode. 

FLASHING —in the receive mode and 
DCD is OFF. 

OFF—not in the receive mode. 

LINE RDY-This indicator indicates the status of 

DSR (EIA circuit CC) as follows: 

ON —DTR and DSR are ON. 

FLASHING-in the COMMAND Mode 
and DSR is ON. 

OFF—DSR is OFF. 
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3.2.2 RO Operator's Panel 
The RO operator's panel is shown in Figure 3-7. 
The panel includes the calculator-type keypad 
which has 16 code-generating keys (numerals 0 


through 9 and letters A through F), six terminal 
control keys, and three operator control keys. The 
operator's panel also includes four LED indicators 
for reporting terminal status. 


D 

□ 

E 

□ 

F 

□ 

CNFG 

□ 

A 

B 

C 

OPER 

□ 

□ 

n 

□ 

7 

8 

9 

TEST 

□ 

□ 

n 

□ 

4 

5 

6 

END 

□ 

□ 

□ 

□ 

1 

2 

3 

DEL 

□ 

□ 

a 

□ 


0 


CR 


□ 


□ 



COMMAND 
ERR/TEST 
LINE RDY 


o 

o 

o 


Figure 3-7. Operator's Keypad (781) 


3.2.2.1 Keypad Character Encoding. The ter¬ 
minal uses the hexadecimal equivalent to generate 
all 128 ASCII characters. The ASCII characters are 


encoded using a two-keystroke entry which 
represents the hexadecimal equivalent. Table 3-1 
lists the AS Cl I/hexadecimal conversion codes. 


Table 3-1. ASCII/Hexadecimal Conversion Codes 


ASCII 

HEX 

CODE 

0 

30 

1 

31 

2 

32 

3 

33 

4 

34 

5 

35 

6 

36 

7 

37 


ASCII 

HEX 

CODE 


20 

D 

21 

H 

22 

# 

23 

$ 

24 


25 


26 


27 


ASCII 

HEX 

CODE 

8 


- 9 



3A 

; 

3B 

< 

3C 

s 

3D 

> 

3E 

? 

3F 


ASCII 

HEX 

CODE 

NUL 

00 

SOH 

01 

STX 

02 

ETX 

03 

EOT 

04 

ENQ 

05 

ACK 

06 

BEL 

07 


ASCII 

HEX 

CODE 

CAN 

■g 

EM 

m 

SUB 

1A 

ESC 

IB 

FS 

1C 

GS 

ID 

RS 

IE 

US 

IF 


ASCII 

HEX 

CODE 

DLE 

10 

DC1 

11 

DC2 

12 

DC3 

13 

DC4 

14 

NAK 

15 

SYN 

16 

ETB 

17 


ASCII 

HEX 

CODE 

BS 

08 

HT 

09 

LF 

0A 

VT 

0B 

FF 

OC 

CR 

0D 

SO 

0E 

SI 

OF 


ASCII 

HEX 

CODE 

( 

28 

) 

29 

* 

2A 

+ 

2B 

, 

2C 

- 

2D 


2E 

/ 

2F 


ASCII 

HEX 

CODE 

@ 

40 

A 

41 

B 

42 

C 

43 

D 

44 

E 

45 

F 

46 

G 

47 


ASCII 

HEX 

CODE 


50 


51 


52 


53 


54 

U 

55 


56 


57 


ASCII 

HEX 

CODE 

X 

58 

Y 

59 

Z 

5A 

[ 

5B 

\ 

5C 

] 

5D 

A 

5E 

— 

5F 


ASCII 

HEX 

CODE 

n 

68 


69 

n 

6A 

H 

6B 

i 

6C 

m 

6D 

n 

6E 

o 

6F 


ASCII 

HEX 

CODE 

D 

70 

o 

71 

H 

ma 

H 

l:a 

H 

74 

u 

75 

V 

76 

w 

77 


ASCII 

HEX 

CODE 

• 

60 

a 

61 

b 

62 

c 

63 

d 

64 

e 

65 

f 

66 

9 

67 


ASCII 

HEX 

CODE 

H 

48 

1 

49 

J 

4A 

K 

4B 

L 

4C 

M 

4D 

N 

4E 

O 

4F 


ASCII 

HEX 

CODE 

X 

78 

V 

79 

z 

7A 

1 

7B 

i 

t 

7C 

I 

7D 


7E 

DEL 

7F 
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3.2.2.2 Controls. Terminal control is facilitated 
by the use of three unencoded special function 
keys: ONLINE, PAPER ADVance, and RESET. 

ONLINE—Switches the terminal between 
ONLINE and LOCAL Modes of operation. 
A change from LOCAL to ONLINE results 
in DTR (EIA circuit CD) being switched 
ON and line communications being ena¬ 
bled. A change from ONLINE to LOCAL 
causes DTR to switch OFF and line com¬ 
munications are disabled. 

PAPER ADV—Causes paper to feed con¬ 
tinuously at a rate of 33 msec, per line¬ 
feed. On the 781 only, when the terminal 
is in the LOCAL Mode, the printhead will 
also slew to column 1. 

RESET—Causes the following action in order 
of priority: 

1. Terminate a TEST in progress. 

2. Cancel COMMAND Mode. 

3. Clear ERRor condition indicator. 


S.2.2.3 Indicators. Four red LED indicators are 
adjacent to the keypad as shown in Figure 3-8. 
These indicators are described below: 





PAPER 

ADV 


RESET 

V" i) 


Q 

O 

Q 


Figure 3-8. LED Indicators (781) 


ONLINE-This unlabeled indicator, adjacent to 
the ONLINE switch, is illuminated when 
DTR (EIA circuit CD) is ON and ex¬ 
tinguished when DTR is OFF. 


COMMAND-This indicator, illuminated after 
the depression of the CNFG or TEST key, 
indicates the terminal is in the COM¬ 
MAND Mode. It remains illuminated until 
the COMMAND Mode is terminated. 

Flashing of the COMMAND Mode in¬ 
dicator indicates that a request to enter 
the COMMAND Mode is pending. 
Flashing continues until the COMMAND 
Mode is entered. 

ERR/TEST-This indicator has two functions. 
When flashing, the terminal has identified 
a reportable error or when illuminated 
continuously, the terminal is in the TEST 
Mode. Depressing RESET extinguishes 
the indicator and prints the ERROR 
report. When both conditions exist 
simultaneously, TEST has precedence 
over ERRor. Once TEST has been ter¬ 
minated with RESET, however, the ER¬ 
Ror condition is displayed until RESET is 
pressed. 

LINE RDY-This indicator indicates the status 
of the DSR (EIA circuit CC) as follows: 

ON—circuit DSR is ON. 

FLASHING-in the COMMAND Mode 
and circuit DSR is ON or DCD is OFF. 

OFF—circuit DSR is OFF. 


3.3 TERMINAL CONFIGURATION 

Configuration parameters such as data transmis¬ 
sion rate, character parity, and communications 
mode are configurable selected character se¬ 
quences entered from the keyboard (Models 783, 
785, and 787) or the operator keypad (Model 781) 
when the terminal is in the CONFIGure Mode. 

3.3.1 Configuration Entry 
The terminal can be configured in either the 
ONLINE Mode or LOCAL Mode. The CONFIGure 
Mode is entered in the following manner: 

Model 781 Depress CNFG 


COMMAND 
ERR/TEST 
LINE RDY 
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Models 783, 785, 787 Depress CMD (the ter¬ 
minal responds with a 
CR, LF and the CMD 
prompt is printed) 
followed by either C 
or c. 

The terminal enters the CONFIGure Mode and the 
following occurs: 

1. A report of the current terminal configura¬ 
tion is printed. 

2. Parameter change(s) are solicited by the 
prompt "CR LF ?". 

3. Valid parameter entry results in an im¬ 
mediate update to the operating 
parameter set, and a new CRC number is 
generated. The CRC is used to check for a 
battery or CMOS RAM failure. 

4. Parameter changes are accepted until the 
CONFIGure Mode is terminated by press¬ 
ing ENTER (783, 785, 787), OPER (781), 
or RESET (all terminals). 

• ENTER and OPER cause the ter¬ 
minal to print the updated con¬ 
figuration report and terminate the 
COMMAND Mode. 


• RESET terminates the COMMAND 
Mode without printing the con¬ 
figuration report. 


The three types of configuration parameters are: 
on-off, mutually-exclusive multiple-choice (one 
per set), and special program commands. 
Parameters are entered, changed or deleted by 
the following methods: 

On-Off. These parameters are selected by key¬ 
ing in the selected two- or three-digit code and 
pressing RETURN or CR (781). A previously 
selected parameter is disabled by typing its 
two- or three-digit code and pressing the 
DELete key. As a digit is typed, it is printed by 
the printer. If more than two digits are entered 
before pressing RETURN (CR), the last three 
are validated. A valid two- or three-digit entry is 
signified by a short tone and the printing of the 
printable representation of the terminating con¬ 
trol character immediately after the last digit 
entered. The operating parameters are also up¬ 
dated. An invalid entry results in a long tone 
and the printing of a question mark immediately 
after the last digit and no update to the 
operating parameters. Table 3-2 lists the ON- 
OFF configuration codes. 


3-8 



Table 3-2. On-Off Configuration Codes 


Code 

Meaning 

61 

62 

63 

64 

65 

66 

Line Control —Any Number 

Enable Failsafe Disconnect 

Disconnect on Receipt of EOT 

Disconnect on Receipt of DLE EOT 

Disconnect on Paper Out or Print Inhibit Condition 

Enable No Activity Disconnect 

Ignore LTA Characters (202) 

72 

73 

74 

Transmission Control —Any Number 

Enable Print of ABM Contents (Local Here Is or 82) 

Enable ABM Autotrigger on Answer 

Enable ABM Autotrigger on Originate 

82 

83 

84 

85 

86 

87 

94 

95 

Terminal Control —Any Number 

Enable Local Copy of Transmitted Data 

Enable Communication Line Ready/Busy Reporting 

Do "New Line" on Receipt of LF 

Do "New Line" on Receipt of CR 

Transmit CR LF when "Return" is depressed 

Print All Control Characters 

Enable Column 72 Bell Tone —Keyboard Entry 

Enable Form Feed (6 LF and a CR) 



785 

787 | 



DEF 

STD 

OPT 

DEF 

STD 

OPT 

NOTE 

131 

Enable Tone Dial E 



■ 



X 

1 

132 

Enable Equalizers 

X 


■ 

X 




133 

Enable RDLB 


X 

■ 


X 



134 

Enable RDLB Data 


X 

■ 


B 



135 

Enable loss of short carrier disconnect 


X 

■ 


B 




Note: 

1. Parameter 131 is valid only if parameter 101 
is set. 


Multiple Choice. These parameters are divided 
into subsets that require exactly one parameter 
per subset to be selected at any given time. The 
parameters are changed by typing the 
corresponding two- or three-digit code and 
pressing RETURN or CR (781). Entry of the 


DEF = Default parameter 

STD = Parameter can be enabled if modem is installed 
OPT = Parameter can be enabled if option is installed 


new parameter automatically replaces the old 
parameter in the subset. Validation and repor¬ 
ting of validation are the same as previously 
described for the on-off parameters. Table 3-3 
lists the multiple-choice configuration codes. 


3-9 





























Table 3-3. Multiple-Choice Configuration Codes 


Code 

Meaning 

09 

Configuration Set Selection 

Install Default Configuration Set 

11 

Communications Mode—One Only 

External Data Set 202 (Half Duplex) 

12 

External Data Set 202 with Reverse Channel (Half Duplex) 

13 

External Data Set 103, 113, 212, 3400 (Full Duplex) 

14 

External Direct Wire—Reverse Channel On = Ready (781 only) 

15 

External Direct Wire—Reverse Channel Off = Ready 

16 

DC Current Loop 

17 

Internal Option (3400, 212, 103) 

18 

DTR On = Ready (781 only) 

91 

Transmission Rate 

11A u — MA r* 1 - 

. ■ Wf/w \ • u wl IUI 1 V*GW 

22 

200 bps 

23 

300 bps (30 Char/Sec) 

24 

600 bps 

25 

1200 bps (120 Char/Sec) 

26 

2400 bps—Console 

28 

9600 bps—Console 

29 

300/1200 bps—(Use with Dataset; Autospeed) or Internal Modem on 785, 787 

31 

Parity 

Odd Parity Transmit, No Check Receive 

32 

Even Parity Transmit, No Check Receive 

35 

Odd Parity Transmit, Check Receive and Report Error 

36 

Even Parity Transmit, Check Receive and Report Error 

37 

Mark Parity Transmit, No Check Receive 

38 

Space Parity Transmit, No Check Receive 


785 _ 787 

defIstdIopt DEF I STD I OPT I NOTE 


101 

Direct Connect Interface 

102 

Acoustic Coupler Interface 

111 

Auto 

112 

103 

113 

212 

114 

3400 

121 

Answer/Orig 

122 

Answer Only 

123 

Originate Only 


X 

X 

X 


2 


1 


1 

1 

1 


Notes: 

1. If parameter 111 is set, parameters 121 DEF = Default parameter 

through 123 are irrelevant. STD = Parameter can be enabled if modem is installed 

OPT = Parameter can be enabled if option is installed 

2. Parameter 131 is valid only if parameter 101 
is set. 
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Program Commands. These commands pro¬ 
gram the line turnaround (LTA) character(s) 
(783, 785, and 787) for half-duplex operation, 
and the answerback memory (ABM) contents 
(all terminals). Table 3-4 lists the program com¬ 
mands. 


Table 3-4. Program Commands 


Code 

Meaning 

60 

Program Line Turnaround 


Character(s)—202 Only 

70 

Program Answerback Memory 


LTA characters are programmed by typing the 
enable sequence 60 followed by RETURN fol¬ 
lowed by up to three ASCII characters. All pro¬ 
gram characters are bracketed by quotation marks 
with the first being generated automatically before 
the first program entry and the second upon ter¬ 
mination of the program sequence. The terminal 
prints the command characters and the program 
characters while the control characters are re¬ 
placed by their printable representation. The pro¬ 
gramming sequence is terminated automatically 
with the entry of the third character or by pressing 
the HERE IS key. A previously programmed LTA 
can be deleted by typing the following: 60 
RETURN HERE IS. 

The ABM is programmed by typing the enable se¬ 
quence of 70 followed by RETURN (CR) followed 
by up to 32 ASCII characters (64 keystrokes using 
the hexadecimal equivalents in the 781). Con¬ 
figuration parameter 70 is not valid if an optional 
ABM PROM is installed. All command and pro¬ 
gram characters are printed as they are entered, 
whereas control characters are replaced by their 
printable representation. The program character 
sequence is automatically bracketed by quotation 
marks and is terminated automatically after 32 
ASCII characters are entered or the HERE IS or 
END (781) key is pressed. The command 
characters are validated in the same manner as 
previously described for the on-off parameters. 
The previous contents of the ABM are erased by 
the key sequence: 70 RETURN HERE IS (70 CR 
END). 


In the 783, 785 and 787, errors can be corrected 
prior to the termination of either of the program 
sequences by typing CTRL/SHIFT/H (unas¬ 
signed). Each CTRL/SHIFT/H typed deletes the 
last program character entered. The first 
CTRL/SHIFT/H typed causes the terminal to line¬ 
feed and backspace. Any subsequent 
CTRL/SHIFT/H typed causes only a backspace. 
The characters deleted by typing CTRL/SHIFT/H 
are replaced by typing from the keyboard. 

3.3.2 Configuration Report 

The printed configuration report displays the cur¬ 
rent configuration parameters of the terminal. The 
report includes the contents of the LTA (not ap¬ 
plicable on 781) and ABM unless prohibited by 
configuration parameters. The configuration 
report is in the following format: 

CONFIG: C1;C2;C3;...CN 
M1;M2;M3;...MN 
ABM:"" LTA:"" 

where Cl through CN are the enabled two-digit 
parameters listed in ascending sequence, and Ml 
through MN are the enabled three-digit internal 
modem configuration parameters listed in ascen¬ 
ding sequence. The modem configuration 
parameters are applicable to the 785 and 787 ter¬ 
minals. 

The absence of either ABM or LTA characters 
between the quotation marks indicates the 
absence of any ABM or LTA message. A pro¬ 
tected ABM message is indicated by the following 
report: 


ABM: (PROTECTED). 

If LOCAL printing of the ABM (CONFIG 
parameter 72) is not enabled, the following 
message is printed if an ABM is being stored: 

ABM: (MASKED). 

Control characters in the ABM or LTA sequences 
are indicated by their printable representation. 


3.4 OPERATING STATUS 

The operating status of the terminal is maintained 
and conveyed to the user via the visual and audi¬ 
ble indicators and the printed report. 
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3.4.1 Operating Error Codes 
The terminal error codes tell the operator or ser¬ 
vice personnel of errors or problems that arise dur¬ 
ing the operation of the terminal. The error codes 
are listed in Table 3-5. 


Table 3-5. Error Codes 


Code 

Explanation 

00 

RAM memory check failure 

01 

ROM memory check failure 

03 

Nonvolatile memory check failure 

10 

Line turnaround character not programmed 

11 

Carriage jam (print inhibited) 

12 

Paper out 

20 

Clear To Send timeout 

21 

Loss of carrier timeout 

22 

Wrong number timeout 

23 

Receive buffer overflow 

24 

Parity error 

25 

Transmit buffer overflow 

26 

No activity timeout 

27 

Characters received while in COMMAND Mode 

32 

Modem was unable to complete a command (received "\" from modem) 

33 

Modem command timeout: 

No modem response within 2 seconds while in control mode 

No test data received within 2 seconds while doing test 7 

34 

Dialing error: 

Direct Connect not selected 

Internal Modem not selected 

Already offhook 

35 

Not Used 

36 

Invalid modem response to a command (Received unexpected data) 

37 

Not Used 

38 

Error count overflow (Wraparound) during test 7 
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3.4.2 Audible Status 

The terminal produces an audible tone to provide 
information concerning completion of terminal ac¬ 
tivities. Two different types of tones are used: 

• A short tone of 80-100 msec, signifies 
completion of a normal operation. 


• A long tone of one second signifies that 
an error or abnormal operating condition 
exists. 

Table 3-6 explains the conditions that cause the 
audible tone to be sounded. 


Table 3-6. Audible Tone Signals 


Signal 

Explanation 

SHORT 

1. A keyboard entry has caused the carriage to pass through column 72 (i.e., exit column 72, 


when configured in code 94) 

or 

2. ASCII BEL character has been received 

or 

3. A keyboard command has been accepted 

or 

4. Command execution has been completed 

or 

5. A test has been completed successfully 

LONG 

1. A new error status code has been activated 

or 

2. An invalid keyboard entry has been detected 


3.4.3 Automatically Printed Status Reports functions occur. Table 3-7 displays the format of 

Reports are printed automatically when certain the printed status reports. 


Table 3-7. Printed Status Reports 


Printout 

When Generated 

78X 

Completion of power-up routine or Test 1 

ERRORS: S1;...;SN 

When depression of reset extinguishes the error indicator 

CONNECTED 

When online and a communication link is established (CC + (CB or CF)) 

DISCONNECTED 

When the terminal completes a disconnect sequence 


Notes: 

1. All printouts are bracketed by CR LF. 

2. S1-SN are enabled error status codes (paragraph 3.4.1). 

3. For additional automatic reports, see Section 6. 

4. X in 78X is 1, 3, 5 or 7. 
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3.4.4 Online Reporting 

The terminals are capable of transmitting con¬ 
figuration and error status to remote systems. The 
report and request sequence is shown in Table 
3-8. 


3.5 CONTROL FUNCTIONS 

The terminal is capable of transmitting all 33 con¬ 
trol characters defined by the USASCII code; 
however, only a limited number of these 


Table 3-8. Transmitted Reports 


Report 

Request 

Sequence 

Response 

CONFIG 

ESC[c 


ESC[XXX;C1;C2;...;CNcLTA 

ERROR 

ESC[n 


ESC[XXX;S1;S2...;SNnLTA 



or 

ESC[XXX;nLTA (NO ERRORS) 


Notes: 

1. Requests will be honored from the line only. 

2. XXX is the formal terminal identifier (e.g.. Model 783 is XXX = 783). 

3. LTA is the first programmed line turnaround character if required. (LTA only if in half duplex with LTAs.) 

4. Cl —CN are the enabled configuration parameters. The report does not include ABM data or second and third 
LTA characters if programmed. 

5. S1-SN are the existing error codes. 


3.4.5 Operator Reference Cards 

Information concerning the operation of the ter¬ 
minal is provided in the form of operator reference 
cards located below the terminal paper door. The 
information provided on the cards includes the 
following: 

• Configuration programming instructions. 

• Configuration parameter codes. 

• List of error codes. 

• Call initiation/termination procedures for 
internal modem/DAA (787 only). 

• Control characters keyboard location. 

• Report format instructions. 

• Test mode instructions. 

• Paper loading instructions. 

• ASCII/hexadecimal conversion table (781 
only). 


characters are recognized. (The 781 can only 
transmit characters from the ABM.) The 
characters which are recognized or transmitted 
automatically are described below. All other con¬ 
trol characters are transmitted only when entered 
from the keyboard or ABM and are ignored when 
received. 

• BS —Backspace. Moves the printhead 
one character space in the reverse direc¬ 
tion. Does not modify any character 
previously stored in the receive buffer. 
Generates no action if the printhead is at 
the left margin. 

• CR —Carriage Return. Moves the print- 
head to the left margin when printing in¬ 
crementally or initiates printing of the 
next line in the bidirectional mode. CR ad¬ 
vances the paper one line space if re¬ 
ceived when the terminal is configured to 
perform "new line" on receipt of CR (i.e., 
code 85). RETURN causes a CR LF to be 
transmitted if the terminal is so con¬ 
figured (i.e., code 86). 
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• LF—Line Feed. Advances the paper one 
line for each key depression. Receipt of 
LF causes a carriage return function as 
well if the terminal is configured for “new 
line" on receipt of LF (i.e., code 84). 

• BEL—Bell. Sounds audible tone. 

• DC1—Device Control 1. DC1 is 
transmitted by the terminal to indicate 
"buffer ready" if the associated 
READY/BUSY function is configured 
(i.e., code 83). 

• DC3 —Device Control 3. DC3 is 
transmitted by the terminal to indicate 
"buffer full" if the associated 
READY/BUSY function is configured 
(i.e., code 83). 

• ENQ—Enquiry. Receipt triggers the 
ABM if programmed. 

• EOT—End of Transmission. Receipt 
causes a disconnect sequence to be com¬ 
pleted if configured to do so; otherwise it 
is ignored (i.e., code 62). 

• DLE— Data Link Escape. Reception of 
DLE followed by EOT initiates a discon¬ 
nect sequence if configured to do so; 
otherwise it is ignored (i.e., code 63). 

• ESC —Escape. Reception initiates 
escape sequence recognition from the 
communications line. 

3.6 SELF-TESTS 

The terminals provide automatic self-test func¬ 
tions to verify correct terminal operation. Two 
types of self-tests are built into the terminals: one 
is initiated during power-up and the other is in¬ 
itiated by the operator for maintenance purposes. 

3.6.1 Power-Up Diagnostics 
The terminal executes an internal memory check 
and a visual indicator check when switched on. 
Successful completion of the power-up diagnostic 
is indicated by the printing of the terminal model 
number. Errors are indicated by a long tone and 
the ERROR indicator, when possible. Failure of 
the self-test does not prohibit terminal operation. 


A failure detected in the option buffer RAM 
automatically configures the terminal to operate 
with the largest available receive buffer. 

If an error is indicated, the results of the 
diagnostic are obtained via the REPORT function 
when in the COMMAND Mode or by depressing 
the RESET key. Refer to subsection 3.7 for further 
discussion of the REPORT Mode. 

3.6.2 Maintenance Diagnostics 
The terminal provides many diagnostics for use by 
maintenance personnel when troubleshooting the 
terminal. In the 783, 785 and 787, the TEST Mode 
is entered from the COMMAND Mode by typing 
the valid syntax (T or t). In the 781, the terminal 
TEST Mode is entered by depressing the TEST 
key. The terminal TEST Mode indicator illumi¬ 
nates and the printer issues the prompt: 

CR LF T#. 

The terminal remains in the COMMAND Mode un¬ 
til a specific test is selected. An invalid response is 
indicated by a long tone and printing of the test 
prompt (T#). Depressing RESET causes the ter¬ 
minal to cancel the TEST and COMMAND 
Modes. Once a test is initiated, it is terminated 
automatically at the completion or by depressing 
RESET. RESET terminates the test and cancels 
the COMMAND Mode. 

The maintenance diagnostics available for 
troubleshooting the terminal are described in 
detail in paragraph 6.2.2 

3.7 REPORTS 

In the 781, three reports are available: the con¬ 
figuration report, the error report, and the CR 
report. The configuration report is printed when 
the CNFG key is depressed, the error report is 
printed when an error exists and the RESET key is 
depressed, and the CR report is printed when Test 
9 is entered. 

In the 783, 785 and 787, three types of reports can 
be requested by the operator. The report feature 
of the terminal allows the operator to request the 
configuration report, error report and a CR report 
for use by service personnel. The reports are re¬ 
quested by entering the COMMAND Mode and 
typing the valid syntax (R or r) followed by 
ENTER. The printer issues the prompt: 

CR LF R# 
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The terminal remains in the COMMAND Mode un- is terminated automatically at the completion, 
til a specific report is selected. An invalid response 

is indicated by a long tone and printing of the The reports are described in greater detail in 
report prompt (R#). Once a REPORT is initiated, it subsection 6.3. 
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Section 4 


Communications 


4.1 INTRODUCTION 

The standard implementation of communication 
between the line and the data terminal is an 
ASCII, asynchronous, serial interface conforming 
to the electrical standard set by EIA RS-232-C and 
CCITT V24 standards. Communication to the line 
is possible only when the terminal is switched to 
the ONLINE Mode. The terminal also includes a 
DC current loop interface capable of full-duplex 
operation at speeds up to 1200 bits per second 
(bps). 

4.1.1 EIA Transmission Rates and Distortion 

The terminal is capable of transmitting and receiv¬ 
ing data at transmission rates of 110, 200, 300, 
600, 1200, 2400 and 9600 bps. The selection of the 
transmission rate is via the COMMAND Mode. 
The digital transmitter and receiver conform to the 
distortion limits listed in Table 4-1. 


4.1.2 EIA Interface Signal Levels 

The exchange of digital data between the terminal 
and an external device consists of a series of logic 
ONEs and ZEROs. A logic ONE, called a MARK, is 
indicated by a negative voltage between - 3 and 
-25 volts. A logic ZERO, called a SPACE, is in¬ 
dicated by a positive voltage between +3 and 
+ 25 volts. In summary, a positive voltage on a 
control line indicates the ON condition, but a 
positive voltage on a data line represents a SPACE 
or logic ZERO. A negative voltage on a control line 
indicates the OFF condition, but on a data line a 
negative voltage represents a MARK or logic 
ONE. Table 4-2 shows the relationship between 
the control line and data line. The interchange 
voltage represents the data line, while the binary 
state represents the control line. 


Table 4-1. Distortion Limits 


Baud Rate 

Maximum Allowable 
Received Distortion 

Maximum Transmitted 

Distortion 

110 

49.0% 

1.0% 

200 

49.0% 

1.3% 

300 

47.7% 

1.31% 

600 

47.7% 

2.5% 

1200 

47.0% 

2.54% 

2400 

46.0% 

4.1% 

9600 

43.8% 

10.1% 
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Table 4-2. EIA Signal Levels 


Notation 

Interchange Voltage 

Negative 

Positive 

Binary State 

1 

0 

Signal Condition 

MARK 

SPACE 

Function 

OFF 

ON 


4.1.3 Transmission Codes 
The terminal generates all 128 codes of the 
US ASCI I code set as defined in ANSI Standard 
X3.4-1977. Table 4-3 lists the code structure for 
the ASCII code as interpreted by the terminal. 


Table 4-3. ASCII Code System and Character Sets 




Printable Characters 
Printer Control Characters 



Online Report Control 


Codes Generated and Transmitted by the terminal 
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ASCII CONTROL CHARACTERS 
(From USA Standards Institute Publication X3.4-1977) 


ACK acknowledge 
BEL bell 
BS backspace 
CAN cancel 
CR carriage return 
DC1 device control 1 
DC2 device control 2 
DC3 device control 3 
DC4 device control 4 (stop) 

DEL delete (also called RUBOUT) 
DLE data link escape 


EM end of medium 

ENQ enquiry 

EOT end of transmission 

ESC escape 

ETB end of transmission block 

ETX end of text 

FF form feed 

FS file separator 

GS group separator 

HT horizontal tabulation 

LF line feed 


NAK negative acknowledge 
NUL null 

RS record separator 
SI shift in 
SO shift out 
SOH start of heading 
STX start of text 
SUB substitute 
SYN synchronous idle 
US unit separator 
VT vertical tabulation 


* not strictly a control character 

4.1.4 Character Structure 

Codes for transmitted and received data are in ac¬ 
cordance with ANSI Standard for Character 
Structure and Parity Sense, X3.16-1976 and ANSI 
Standard for Bit Sequency of the USASCII code, 
X3.15-1976. 


A transmitted or received character consists of a 
start bit (always a ''O'' or SPACING), spven data 
bits, a parity bit, and one or two stop bits (always 
"1" or MARKING). Two stop bits are transmitted 
at 110 bps and one stop bit at all higher data rates. 
Figure 4-1 illustrates the character serial data tim¬ 
ing for 110 bps and 200 bps and above. 


MARKING 


SPACING 



1 


BIT TIME_ 

9.09 

— 


DATA BITS 

A 






msec 

START 

BIT 

t 

B1 
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B2 

B3 B4 B5 B6 
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STOP 
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a. 110 bps; 10 CPS Speed 
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T "" 



1 

1 

1 
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1 

1 

1 
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1 

i 

i 
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| 
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_L_ 
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J ___ 



BIT TIME 

3.33 
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— 
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BIT 

t 

B1 
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B2 

B3 B4 B5 B6 

CHARACTER TIME 

> 

B7 

(MSB) 

PARITY 

BIT 

STOP 
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msecuuu Dauaj w 

50 msec (200 baud) 


b. 300 bps; 30 CPS Speed 


Figure 4-1. Serial Data Timing Diagram 
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The transmitted parity is programmable for ODD 
or EVEN parity, or no parity with the parity bit 
either always MARK or always SPACE. If ODD or 
EVEN parity is selected, the received data parity is 
specified to be checked for the same parity as 
transmitted data or not to be checked. If MARK or 
SPACE parity is specified for transmit, then 
receive parity is ignored. The selection is via the 
COMMAND Mode. If parity check is enabled, a 
receive character detected as having an invalid 
parity is replaced in the print data with a special 
parity error symbol (^). 

4.1.5 El A Communications Interface 
The standard interface between the terminal and 
the communications line conforms to the elec¬ 
trical requirements of El A Standard RS-232-C and 
CCITT Standard V24. Table 4-4 lists the 
EIA/CCITT/TTY interface signals provided by the 
terminal. 


The terminal also includes an operator-selectable 
DC current loop interface capable of operation in a 
full-duplex 20mA DC current loop (neutral only). 
In a neutral current loop, the flow of current in¬ 
dicates a MARK and a SPACE is indicated by no 
current flow. Some systems use bipolar current, 
where current flowing in one direction is a MARK 
and current flowing in the opposite direction is a 
SPACE. The neutral current loop is not compati¬ 
ble with the bipolar current loop, and damage to 
the terminal may result if it is connected to a 
bipolar system. 

The current loop interface consists of separate 
transmit and receive circuits, electrically isolated 
from each other and from signal and chassis 
ground, such that they may be used separately in 
a four-wire half-duplex or full-duplex system or ex¬ 
ternally connected in series to form a two-wire 
half-duplex system. The current loop electrical 
characteristics are listed in Table 4-5. 


Table 4-4. EIA/CCITT/TTY Interface Signals 


Data Set 
Connector 

Pin 

TTY 

Circuit 

Name 

EIA 

CCITT 

1 


AA 

101 

Protective Ground 

2 


BA 

103 

Transmitted Data 

3 


BB 

104 

Received Data 

4 


CA 

105 

Request to Send 

5 


CB 

106 

Clear to Send 

6 


CC 

107 

Data Set Ready 

7 


AB 

102 

Signal Ground 

8 


CF 

109 

Received Line Signal Detector 

11 


SCA/CH 

120/111 

Secondary Request to Send/ 





Data Signal Rate Selector 

12 


SCF 

122 

Secondary Received Line Signal Detector 

13 

XI 



TTY Transmit Loop Input 

14 

X2 



TTY Transmit Loop Return 

16 

RL1 



TTY Receive Loop Input 

18 

RL2 



TTY Receive Loop Return 

20 


CD 

108.2 | 

Data Terminal Ready 

22 


CE 

125 

Ring Indicate 

23 


SCA/CH 

120/111 

Secondary Request to Send/ 





Data Signal Rate Selector 
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Table 4-5. Current Loop Electrical Characteristics 


1 Receive Circuit: 

Nominal Current 

20mA dc 

Threshold Current 

10 ± 5.5mA dc 

Maximum Voltage Drop @ 20mA 

3Vdc 

Maximum Current* 

100mA dc 

Maximum Common Mode Voltage 

50Vdc Either Continuous or Switched 

Transmit Circuit: 

Nominal Current 

20mA dc 

Maximum Current* 

100mA dc 

Maximum Voltage Drop (MARK) 

IV @ 20mA 

Maximum Leakage Current (SPACE) 

0.5mA @ 50Vdc 

Maximum Voltage Rating (SPACE) 

50Vdc 

Maximum Common Mode Voltage 

50Vdc Either Continuous or Switched 

* The recommended maximum continuous current for safe operation is 80mA dc. 


4.1.6 External Data Set Compatibility 

The terminal is capable of interfacing to the com¬ 
munications line via the following data sets or 
their equivalents: 

VADIC 3400 Series 

Bell Series 
103 
113 

202 C, D, S, and T 

212 A, asynchronous mode only, high or 
low speed 

The terminal provides both manual and automatic 
answer control of the external data set any time 
the terminal is ONLINE and no connection is cur¬ 
rently in effect. 

Refer to Appendix D for additional information on 
recommended data set options. 


4.2 COMMUNICATIONS MODES 

The following communications modes are selec¬ 
table from the keyboard for use with external data 
sets (modems): 

• Full duplex (i.e., code 13), 

• Half duplex (i.e., code 11) and 

• Half duplex with reverse channel (i.e., 
code 12). 


One of two non-data set communications modes 
are also selectable from the keyboard for direct 
wire EIA applications: 

• Full duplex with reverse channel transmit 
(SCA) ON for READY (i.e., code 14). 

• Full duplex with reverse channel transmit 
(SCA) OFF for READY (i.e., code 15). 

Also selectable from the keyboard is a current 
loop mode (i.e., code 16) for use with the current 
loop interface. 

An additional configuration parameter is provided 
that enables half-duplex operation which does not 
require LTA characters for turnaround purposes 
(i.e., code 66). 

It is possible to enable or disable local copy of the 
transmit data for any communications mode by 
selecting the proper configuration code from the 
keyboard when in the CONFIGure Mode (i.e., 
code 82). 

4.2.1 Full-Duplex Data Set Operation 

In the full-duplex mode, both the transmit and 
receive circuits are independent, permitting 
simultaneous bidirectional communications. If the 
local copy of the transmitted data is enabled, 
simultaneous communications will cause in¬ 
terleaving of the transmitted and received data on 
the printed page. Full duplex with local copy is not 
the same as half duplex. 
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For full-duplex communications, the terminal sets 
DTR (EIA circuit CD) ON when switched ONLINE 
and no disconnect is detected. Interface signal 
DSR must be switched ON by the data set before 
any data communications can take place. DTR 
must be ON in order for DSR to switch ON. The 
terminal switches ON RTS (EIA circuit CA) once 
DSR is ON. Once a valid carrier is established, the 
data set switches on DCD (EIA circuit CF) and 
CTS (EIA circuit CB). DSR and DCD enable the 
terminal to accept received data (RCVD DATA) 
when they are ON. DSR and CTS enable the ter¬ 
minal to transmit data to the line when they are 
ON. If circuit CTS switches OFF, any character 
being transmitted is completed, but no new 
characters are transmitted until circuit CTS 
switches ON. 

Any characters entered from the keyboard while 
CTS is OFF are buffered in a FIFO memory (up to 
16 characters) and are transmitted when CTS 
switches ON. If local copy is enabled, the buffered 
characters are printed when they are transmitted, 
not as they are entered. If more than 16 characters 
are entered while CTS is OFF, a one-second error 
tone sounds, the ERR/TEST indicator flashes, 
and the character is discarded. When the RESET 
key is depressed, the terminal will report error 25. 
This is repeated for every character entered that 
causes the FIFO buffer to exceed 16 characters, 
and only the first 16 characters are retained in the 
buffer for transmission. If DSR switches OFF, in¬ 
dicating a data set disconnect, any characters re¬ 
maining in the transmit buffer are discarded. 

If no special disconnect is enabled, the line is 
monitored for received data until either DCD or 
DSR switches OFF. With no disconnects enabled, 
DTR remains ON as long as the terminal is 
ONLINE. If DCD switches OFF in the middle of a 
received character, the terminal may misinterpret 
the character. 

4.2.2 Half-Duplex Data Set Operation 
The half-duplex mode of operation permits data 
communication to occur in only one direction at a 
time on the communications channel. Half-duplex 
operation includes a protocol that uses a line turn¬ 
around (LTA) character for line control. Up to 
three LTA characters are operator-selectable dur¬ 
ing the terminal configuration. 


Initiation of communication in the half-duplex 
mode is on a contingency basis. When DSR 
switches ON, indicating the establishment of a 
connection, the terminal enters a special idle 
mode monitoring DCD. When DCD switches ON, 
the terminal enters the receive mode. If the ABM 
autotrigger is enabled (i.e., code 74), the terminal 
responds as described in paragraph 4.3.2.1 before 
automatically entering the transmit mode to 
transmit the contents of the ABM. If the autotrig¬ 
ger feature is OFF and DCD remains OFF, the ter¬ 
minal remains in the idle mode until the HERE IS 
key or a code-generating key is pressed on the 
keyboard. The terminal then enters the transmit 
mode to begin transmission of the keyed 
characters. 

When entering the transmit mode, the terminal 
switches ON RTS and waits for CTS to switch ON 
before placing data on the transmitted data line 
(EIA circuit BA). The terminal remains in the 
transmit mode until one of the specified LTA 
characters is transmitted. If CTS switches OFF 
before transmission of the LTA, the terminal buf¬ 
fers keyboard characters in the FIFO memory as 
described in paragraph 4.2.1. Once the LTA 
character is transmitted, the terminal begins the 
transition to the receive mode. This transition in¬ 
cludes switching OFF RTS. RTS can not change, 
however, until four milliseconds after the stop bit 
of the last transmitted character has cleared the 
terminal transmitter. 

Once RTS is switched OFF, the terminal goes into 
the receive mode and waits for DCD to switch ON 
before monitoring the received data line (EIA cir¬ 
cuit BB) for data. As long as DCD remains ON, 
the terminal monitors circuit BB for print and con¬ 
trol data and/or a line turnaround character. On 
receipt of an LTA character, the terminal discon¬ 
tinues monitoring circuit BB and waits for DCD to 
switch OFF. When DCD goes OFF, the terminal 
enters the transmit mode and RTS is switched 
ON. 

The previously described operation continues until 
a disconnect is initiated. A manual disconnect of 
the terminal from the data set is available to the 
operator at any time by setting the 
ONLINE/LOCAL switch to LOCAL. This action 
causes the terminal to switch OFF all control 


4-6 



signals that are provided to the data set and reset 
any communications timers that are active. All line 
communication remains disabled until the terminal 
is manually switched ONLINE. Other disconnect 
sequences are executed only if they are enabled as 
described in paragraph 4.3.2. 

When a disconnect has been initiated by the ter¬ 
minal, all characters remaining in the transmit buf¬ 
fer are discarded, and all characters remaining in 
the received buffer are processed if possible (i.e., 
printable and printer control characters are ex¬ 
ecuted and communication control characters are 
ignored). 

4.2.3 Half Duplex with Reverse Channel Data 
Set Operation 

Half duplex with reverse channel is the same as 
half duplex with the addition of circuits SCA and 
SCF (the reverse channel) for supervisory control 
information control. Operation of half duplex with 
reverse channel is the same as half duplex without 
reverse channel with the following exceptions. 

Upon call establishment (i.e., recognition of DSR 
ON), the terminal enters the idle mode, where the 
EIA circuit SCA is switched ON to indicate the 
receiver is ready, and waits for DCD to switch ON 
or for a transmit request to be generated. The ter¬ 
minal is able to enter either the transmit or the 
receive mode from the idle mode. If DCD is ON 
prior to a requirement for transmitting, circuit 
SCA remains ON, and the terminal enters the 
receive mode from the idle mode and remains 
there until conditions for turning the line to the 
transmit mode are satisfied. If conditions for in¬ 
itiating the transmit mode are satisfied before 
DCD switches ON (i.e., keyboard or ABM inter¬ 
rupt), circuit SCA switches OFF and RTS swit¬ 
ches ON and the terminal enters the transmit 
mode from the idle mode. If DCD does not switch 
ON and no transmit request exists during the in¬ 
itial idle mode, the terminal remains in the idle 
mode until disconnect timeout occurs (if enabled) 
or a requirement to enter the receive or transmit 
mode is generated. 

Upon entering the transmit mode, initially or after 
LTA, the terminal monitors circuit SCF (secon¬ 
dary received line signal detector) for an ON con¬ 
dition before sending the first character. 


If circuit SCF does not switch ON within eight 
seconds after circuit CA is switched ON, the ter¬ 
minal switches OFF RTS and switches ON circuit 
SCA, thus returning the terminal to the receive 
mode. 

In the transmit mode, the terminal checks circuit 
SCF for an ON condition before sending each 
character. If circuit SCF switches OFF while the 
terminal is in the transmit mode, the terminal 
holds circuit BA to a MARK condition and initiates 
a 110-125 millisecond timeout. During the timeout 
and while circuit SCF remains OFF, keyboard data 
is buffered. If circuit SCF switches ON before the 
timeout completes, the terminal resumes 
transmission, sending first any characters that are 
stored in the transmit FIFO. If circuit SCF remains 
OFF for the duration of the timeout, the terminal 
reverts to the receive mode by switching OFF RTS 
and switching ON circuit SCA. Any characters re¬ 
maining in the transmit FIFO at this time are 
discarded. Normal transitions from the transmit to 
the receive mode (i.e., after transmission of a line 
turnaround) are handled as previously described. 
After the transition to the receive mode is com¬ 
plete, circuit SCA is held ON as long as the ter¬ 
minal is in the receive mode unless a BREAK or 
BUSY operation occurs (see paragraph 4.3.3 or 
4.3.4). 

4.2.4 Half-Duplex Data Set Operation with No 
LTA (i.e., code 66) 

This mode is specified with a separate configura¬ 
tion parameter in conjunction with the half duplex 
or half duplex with reverse channel parameter. 
The operation of this mode is similar to the mode 
it is used in conjunction with except that the LTA 
feature is not used in the data to initiate line turn¬ 
around and that any turnaround is followed by a 
transition to the idle mode. Initial transition from 
the idle mode is the same as for half duplex or half 
duplex with reverse channel (depending on which 
configuration parameter is enabled). 

A transition from the receive to the idle mode is in¬ 
itiated by the terminal when in the receive mode 
and DCD goes to an OFF condition. The transition 
from the idle mode may be to either the receive or 
transmit mode. Transition from transmit to idle is 
initiated by depressing the ENTER key on the 
keyboard. 
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When operation is set to ignore line turnaround 
characters (i.e., code 66) and fail-safe disconnect 
operation is enabled (i.e., code 61), the loss of 
carrier timeout is automatically disabled by the ter¬ 
minal. 

4.2.5 Non-Data Set Operation 

Two special full-duplex modes are incorporated to 
simplify the use of the terminal in computer con¬ 
sole and similar hardwired interfaces where no 
data set is used in the connection. Circuit SCA 
(secondary request to send) is used as a terminal 
READY/BUSY indicator. The difference between 
the two modes is that in one mode circuit SCA is 
held ON when the terminal is in a READY condi¬ 
tion and held OFF when the terminal is BUSY. In 
the other mode, circuit SCA is held OFF when the 
terminal is in a READY condition and ON when 
the terminal is BUSY. 

The operation of the terminal is basically the same 
as that described for full-duplex data set opera¬ 
tion, except no timing constraints are placed on 
the communications interface. DTR and RTS are 
ON when the terminal is ONLINE and DSR and 
DCD must be ON in order for the terminal to 
receive data while DSR and CTS must be ON to 
transmit data. BUSY status is reported by circuit 
SCA when the terminal is in the LOCAL Mode, or 
cannot print, or to prevent the receive buffer to 
overflow. 

4.2.6 DC Current Loop Operation 

The terminal can be configured to operate in a DC 
current loop mode, via the DC loop transmitter 
and receiver circuitry. When ONLINE, the terminal 
is capable of full-duplex operation. READY/ BUSY 
status reporting is possible via DC3/DC1 transmis¬ 
sion (see paragraph 4.3.4). Keyboard BREAK is 
active when the terminal is ONLINE. 


4.3 COMMUNICATIONS FEATURES 

The terminal has many features which are useful 
when communicating with other devices. These 
features are enabled or disabled from the 
keyboard when in the CONFIGure Mode. 

4.3.1 Answerback Memory (ABM) 

A standard feature of the terminal is an Answer¬ 
back Memory which can be programmed with a 


message of up to 32 ASCII characters. If a 
message is programmed, it will be transmitted 
when the HERE IS key is depressed or when the 
ASCII character ENQ (enquiry) is received. The 
terminal is also capable of being configured to 
automatically transmit the contents of the answer¬ 
back memory when a call is answered (i.e., code 
73) or originated (i.e., code 74). 

The standard ABM uses nonvolatile memory for 
storage and is operator-programmable. A non- 
alterable PROM for ABM storage is available as a 
hardware option. 

4.3.2 Automatic Operation Control 
The terminal has four configuration parameters 
which can be enabled or disabled from the 
keyboard that facilitate automatic operation of the 
terminal. These features are for data set com¬ 
munications modes and are as follows: 

• ABM autotrigger on connection (code 73 
or 74), 

• Automatic disconnect character or 
character sequence (code 62 or 63), 

• Fail-safe disconnect (code 61) and 

• No activity disconnect (code 65). 

Whenever an automatic disconnect is required in 
conjunction with one of the above features it is ac¬ 
complished as follows: 

• Recognition of additional data from the 
communications line and transmission to 
the line are inhibited. 

• DTR is switched OFF by the terminal. 
After DSR is switched OFF for at least 
three seconds, DTR is switched ON by 
the terminal to re-enable communica¬ 
tions. 


NOTE 

If DSR does not switch OFF, then DTR 
remains OFF until the terminal is 
switched manually to LOCAL and back 
ONLINE. 
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Data transmission and recognition are re-enabled 
when the next call is answered or originated and 
all appropriate control signals are present in the in¬ 
terface. 

If no disconnect sequence is enabled, the terminal 
will monitor the line for data as long as the ter¬ 
minal is ONLINE and both DCD and DSR are ON. 
The terminal continues to transmit to the line as 
long as it is ONLINE and both DSR and CTS are 
ON. No automatic disconnect function is per¬ 
formed if none is enabled. 

4.3.2.1 ABM Autotrigger. ABM autotrigger 
causes the contents of the answerback memory to 
be transmitted automatically as the first data 
whenever DTR is ON in accordance with the 
specific autotrigger parameter set (trigger on 
answer or trigger on originate) and the com¬ 
munications mode, as follows: 

• Full duplex: The ABM is transmitted 
when DSR and CTS are turned ON by the 
data set and after a delay of 1.28 seconds. 

• Half duplex: The ABM is transmitted as 
described for full duplex except that cir¬ 
cuit DCD is checked when DSR switches 
ON. If DCD is OFF for 1.28 seconds, in¬ 
dicating the absence of a carrier, RTS is 
switched ON and the ABM is transmitted 
when CTS switches ON. If CF switches 
ON within 1.28 seconds after DSR 
switches ON, the terminal remains in the 
receive mode until the first line turn¬ 
around and the answerback autotrigger is 
cancelled for the current call. 

• Half duplex with reverse channel: This 
mode is similar to half duplex with the ex¬ 
ception that reverse channel (SCF) is 
switched on by the data set before the 
ABM is transmitted. 

In both half duplex and half duplex with reverse 
channel, no automatic line turnaround on comple¬ 
tion of the ABM is attempted unless the LTA 
character is part of the ABM message or unless 
operation with no turnaround is specified. If the 
terminal is configured to ignore LTA (code 66), 
the terminal returns to the idle mode upon com¬ 
pletion of the ABM transmission. 


4.3.2.2 Automatic Disconnect Characteris). 
The terminal recognizes the ASCII control 
character EOT or the two-character sequence, 
DLE followed immediately by EOT, as disconnect 
commands when received from the communica¬ 
tions line. Recognition of EOT (code 62) and/or 
DLE EOT (code 63) is enabled or disabled from the 
keyboard as part of the terminal configuration pro¬ 
cedure. 

4.3.2.3 Fail-Safe Disconnect. The fail-safe 
disconnect feature (code 61), when enabled via 
the configuration parameter, causes the terminal 
to disconnect from the transmission line when 
certain abnormal conditions occur. Disconnect is 
accomplished as previously explained in 
paragraph 4.3.2. The tone also sounds for one 
second and an "abnormal disconnect" error 
report is printed. 

Fail-safe disconnect occurs under the following 
conditions according to the communications 
mode: 


Full Duplex 

1. No carrier received (DCD) within 22 
seconds after DSR switches ON (wrong 
number timeout). 

2. DCD is OFF for greater than or equal to 
eight seconds after having been ON (loss 
of carrier timeout). 

Half Duplex 

1. No DCD within 22 seconds after DSR 
switches ON unless ABM autotrigger 
feature is enabled (wrong number 
timeout). 

2. DCD is OFF for greater than or equal to 
eight seconds after a line turnaround 
character is transmitted (loss of carrier 
timeout). 

3. DCD is OFF for greater than or equal to 
eight seconds after having been ON, 
unless DCD turn-off was preceded by 
receipt of a line turnaround character 
(loss of carrier timeout). 
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4. CTS fails to turn ON within eight seconds 
after circuit RTS is switched ON (clear to 
send timeout). 

Half Duplex with Reverse Channel 

1. Same as number 1 for half duplex. 

2. Same as number 2 for half duplex. 

3. DCD is OFF for eight seconds after having 
been ON, unless the turn-off of DCD was 
preceded by the turn-off of circuit SCA 
(BREAK transmitted by the terminal) or 
receipt of a line turnaround character 
(loss of carrier timeout). 

4. Same as number 4 for half duplex. 


NOTE 

If the terminal is configured to ignore 
LTA, the loss of carrier timeout is 
automatically disabled for all half¬ 
duplex data set modes even if fail-safe 
disconnect is enabled. 


4.3.2.4 No Activity Disconnect. The no activi¬ 
ty disconnect feature (code 65), enabled via the 
configuration parameter, causes the terminal to 
initiate an automatic disconnect from the com¬ 
munications line upon completion of three con¬ 
secutive minutes during which no transmit or 
receive data activity is present on the communica¬ 
tions line. Disconnect is accomplished as de¬ 
scribed in paragraph 4.3.2; the tone sounds for 
one second and an error is indicated. 

4.3.2.5 Paper-Out Detection. The terminal is 
provided with an optional paper-out detector 
which operates as follows: 

1. Error status code 12 is enabled. 

2. Printing is inhibited at the end of the cur¬ 
rent print line. 

3. Error indication is reported to the 
operator. 


4. If code 64 is enabled and 11, 12, 13, or 17 
is selected, the terminal executes an 
automatic disconnect from the com¬ 
munications line. If code 64 is disabled, 
the terminal issues a "paper-out" signal 
to the line and remains connected. The 
signal format is as follows: 

• Full duplex: If code 83 is enabled, 
DC3 followed by a timed BREAK 
signal (256 msec, spacing condi¬ 
tion) is transmitted on circuit BA. If 
code 83 is disabled, only BREAK is 
transmitted. If console operation 
(14, 15) is enabled, circuit SCA 
switches OFF until the condition is 
cleared. 

• Half duplex: No response is possi¬ 
ble and the terminal goes to the idle 
mode following the receipt of the 
next line turnaround. 

• Half duplex with reverse chan¬ 
nel: Circuit SCA is switched 
OFF and remains OFF until the 
condition is cleared. 

5. For all modes of communication, no 
ready signal is generated until the paper- 
out condition is cleared. 

6. The error condition is not resettable as 
long as the detection circuitry senses the 
absence of paper. 

Once the paper-out condition is physically cleared 
by loading paper, and the sensor detects the 
presence of paper, the RESET key initiates the 
following function: 

• Resumption of normal print and com¬ 
munications functions. The configured 
ready status is issued to the line (if the link 
is maintained) as soon as the receive buf¬ 
fer is ready to receive data based on the 
normal buffer ready limits following a 
busy condition. 

4.3.3 Communication Line BREAK 
In full-duplex or half-duplex transmit mode, circuit 
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BA is held to a SPACE condition for a minimum of 
256 msec, when the keyboard BREAK key is 
depressed. If the key depression exceeds 256 
msec., the SPACE condition is maintained for the 
duration of the key depression. 

For half duplex with reverse channel, when in the 
receive mode, depression of the keyboard BREAK 
key causes circuit SCA to be switched OFF for 256 
msec, or for the duration of the key depression. 
Circuit BB is monitored for receive data until an 
LTA is received or DCD switches OFF; then the 
transition to the transmit or idle mode, depending 
upon whether or not LTA recognition is enabled, 
is initiated. If LTA recognition is configured and 
DCD switches OFF before an LTA is recognized in 
the received data, the depression of the BREAK 
key initiates the transition to the transmit mode. 

For half-duplex receive mode, no BREAK feature 
is possible. If LTA recognition is configured and 
DCD switches OFF before an LTA is recognized in 
the receive data, then the depression of the 
BREAK key initiates the transition to the transmit 
mode. 

In the current loop mode, depression of the 
BREAK key causes the transmit circuit to issue 
BREAK or SPACE condition for 256 msec, or for 
the duration of the key depression. 

4.3.4 Communication Line READY/BUSY 
Status Reporting 

The terminal can be configured to indicate BUSY 
and READY conditions to the communications 
line (code 83) to prevent the receive data buffer to 
overflow at data rates higher than sustainable 
print rates. BUSY status is indicated when the 
buffer has fewer than 128 character positions 
available, and READY status is indicated when the 
buffer has 160 characters remaining. 

READY/BUSY status is reported in the following 
manner, depending on the communications 
mode: 


• Full-duplex data set: The terminal 
transmits DC3 when BUSY and DC1 
when READY (only when configuration 
code 83 is enabled). 

• Full-duplex non-data set: The terminal 
transmits DC3 when BUSY and DC1 
when READY (only when configuration 
code 83 is enabled). Circuit SCA is OFF 
when BUSY and ON when READY when 
configuration code 14 is selected, or ON 
when BUSY and OFF when READY when 
configuration code 15 is selected. 

• Half duplex: The terminal cannot report 
READY/BUSY status in this mode. 

• Half duplex with reverse channel: Cir¬ 
cuit SCA is OFF when BUSY and ON 
when READY (configuration code 83 
enabled). 


NOTE 

The terminal enters the idle mode 
when DCD switches OFF if LTA is 
disabled. If DCD switches OFF while 
BREAK is active (SCA is OFF), the ter¬ 
minal enters the transmit mode. If DCD 
switches OFF while the terminal is 
BUSY (SCA is OFF), the terminal will 
remain in the receive mode with the 
receiver disabled. When the terminal 
goes READY (NOT BUSY), the ter¬ 
minal enters the transmit mode, 
transmits the first programmed LTA 
character and returns to the receive 
mode. If DCD switches ON while 
waiting for the terminal to go READY, 
the terminal will enable the receiver 
and the receive mode is resumed. 

• DC current loop: READY/BUSY status 
is reported the same as in full-duplex data 
set mode. 
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Section 5 


Theory of Operation 


5.1 FUNCTIONAL DESCRIPTION 

The 780 series of data terminals are light-weight 
interactive terminals which utilize the thermal 
printing technique. The terminals operate in three 
modes, selectable by the operator: ONLINE, 
LOCAL and COMMAND. 

• ONLINE Operation: With the terminal in 
the ONLINE mode, the keyboard and 
printer operate in conjunction with the ex¬ 
ternal interfaces as dictated by the com¬ 
munications discipline and modified by 
the specific interface options. 

• LOCAL Operation: With the terminal in 
the LOCAL mode, the terminal operates 
in a "typewriter" mode; i.e., the keyboard 
is connected to the printer and no data is 
transmitted or received. All communica- 
tions-related functions of the keyboard 
are inoperable (i.e., BREAK, etc.) in this 


mode except HERE IS (ABM will be 
printed if the PRINT ABM copy is enabl¬ 
ed, code 72). 

• COMMAND Operation: With the ter¬ 
minal in the COMMAND mode, operating 
parameters can be changed, reports can 
be requested, special tests can be con¬ 
ducted, and certain automatic functions 
can be initiated from the keyboard. 


5.2 TERMINAL CONTROLLER 

The terminal controller is an 8080A, which 
together with a TMS5504 multifunction I/O con¬ 
troller, associated memory and control logic, con¬ 
trols the mechanism stepping, keyboard scan¬ 
ning, printing, and data communications. A func¬ 
tional block diagram of the terminal is shown in 
Figure 5-1. 



Figure 5-1. 8080A Microprocessor Functional Block Diagram 
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5.2.1 8080A Microprocessor 

The 8080A is an eight-bit microprocessor which 
operates at 2 MHz, and can address up to 64K 
bytes of memory. The two-phase clock is provid¬ 
ed by a 74LS424 clock generator/driver which 
contains a crystal-controlled oscillator, a "divide- 
by-nine" clock phase generator, two high-level 
drivers and several auxiliary logic functions. In¬ 
cluded are power-up synchronization of ready and 
reset, and an advance status strobe. The external 
crystal operates at 18 MHz which, when divided 
down, provides the 2 MHz two-phase clock. For a 
more detailed description of the 8080A 
microprocessor, refer to Appendix A. 

A bus transceiver (74LS245) provides buffering of 
the microprocessor data bus. It also provides the 
capability of isolating the data bus from the rest of 
the circuit so it may be grounded to force the 
microprocessor to execute NOP instructions for 
the purpose of signature analysis. 

5.2.2 TMS5504 Multifunction I/O Controller 

The TMS5504 contains five programmable inter¬ 
val timers which provide time intervals from 64 
microseconds to 16,320 microseconds. The timers 
are "countdown" timers only, which means they 
are loaded with an initial value, counted down to 
zero, and then generate an interrupt to the 
microprocessor. These timers are used to regulate 
mechanism speed and to time various delays and 
timing loops used in the software. 

The communications section of the TMS5504 is 
an asynchronous transmitter and receiver for 
serial communications and provides the following 
functions: 

• Programmable data communications rate 
of 110, 200, 300, 600, 1200, 2400 or 9600 
bits per second (bps). 


• Incoming character detection by the 

receiver section, 

• Character transmission, and 

• Status signals including framing and over¬ 

run error flags, start and data-bit detec¬ 
tors and end-of-transmission (break) 

signals from external equipment. 


The TMS5504 provides a parallel input and parallel 
output port used for keyboard scanning and 
decoding. The TMS5504 is also used as an inter¬ 
rupt controller prioritizing the interrupts of the in¬ 
ternal timers, UART and an external interrupt. 
This external interrupt provides feedback of print- 
head position and velocity to the microprocessor 
(see paragraph 5.3.2). By using the Interrupt Mask 
Register, the microprocessor can enable or disable 
any combination of interrupts. For a more detailed 
description of the 5504 I/O controller, refer to Ap¬ 
pendix B. 


5.2.3 Terminal Controller Memory 

The terminal utilizes the following types of 
memories: 

• Read-Only Memory (ROM), 

• Random-Access Memory (RAM), 

• Complementary Metal-Oxide Semicon¬ 
ductor RAM (CMOS RAM), 

• Programmable ROM (PROM). 

Figure 5-2 shows a typical memory organization 
used in the terminal. 
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0000 

OFFF 

R0M1 

4K 

1000 

R0M2 


4K 

1FFF 


2000 

R0M3 


4K 

2FFF 


3000 

R0M4 


4K 

3FFF 


4000 

R0M5 


4K 

4FFF 


5000 

CMOS 


RAM 

50FF 


5100 

UNUSED 

5FFF 


6000 

PROM 

60FF 

SN74S471 


OR 


SN74S472 

61FF 


6200 

UNUSED 

7FFF 



PHA 


PHB 


PHC 

8000 

PHD 

(MOTORX) 

STEP 


FAST 


BRAKE 


DUALSTP 

8001 

UNUSED 

87FF 


8800 

HDLIFT 

8802 

LINFDA 

8803 

LINFDB 

8804 

LINFDC 

8805 

LINFDD 

8806 

PRNTLD 

8807 

BELLON 


PRINTH 

8808 

UNUSED 

BFFF 


9000 

MRCNTL 

9001 

SPRNT— 

9002 

INTSLA *. 

9003 

INTSLB * 

9004 

CALINE 

9005 

MODRST 

9006 

CDLINE 

9007 

CHASCA 

9008 

UNUSED 

97FF 



DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 


DO 


DO 


9800 

(EIAFLG) 


9801 

9FFF 

AOOO 

A001 

A002 

A003 

A004 

A005 

A006 

A007 

A008 

BFFF 

COOO 

C001 

DFFF 

EOOO 

E001 

E3FF 

E400 


r 


DUAL 

PRINTHEAD 
COLUMN A 
ADDRESSES 


E401 

E800 

E801 

E802 

E804 

E808 

E810 

E820 

E840 

E880 

E900 

EAOO 




EA01 

EFFF 

FOOO 


F3FF 

F400 

F7FF 

F800 


FBFF 

FOOO 


FFFF 


CE- 

CB- 

CC- 

CF- 

CI-/SCF- 

EIACDET— 

SPARE 

SPARE 

UNUSED 

MODINS — 
SPREIN 
MACNTL 
SGANSL 
PAPOUT 
SPARE 
SPARE 
SPARE 

UNUSED 

COUNT 

UNUSED 

REDCNT 

UNUSED 

CLRCNT 

UNUSED 

XD1A 

XD2A 

XD3A 

XD4A 

XD5A 

XB1B 

XD2B 

XD3B 

XD4B 

XD5B 

UNUSED 

RAMI 

STANDARD 

RAM2 

OPTIONAL 

RAM3 

OPTIONAL 

RAM4 

SPARE 


DO ^ 


D1 

ROW 

D2 

ADDRESSES 

D3 

YD1-YD7 

D4 

ARE DATA 

D5 

BITS 

D6 

D7 - 

D0-D6 


D7 


5504 1/0 
ADDRESSES 


00 RDRXBF 
01 RDEXIN 
02 RDINTA 
03 RDSTAT 
04 DESCOM 
05 LDRTRG 
06 LDTXBF 
07 LDOTPT 
08 LDMKRG 
09 LDTMR1 
OA LDTMR2 
OB LDTMR3 
OC LDTMR4 
OD LDTMR5 
OE UNUSED 
OF UNUSED 


INTSLA 

INTSLB 

FUNCTION 

0 

0 

SPIEEN 

0 

1 

EIAEN 

1 

0 

TIYEN 

1 

1 

MODEMEN 


Figure 5-2. Memory Organization 
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5.2.3.1 Read-Only Memory. The operating 
program (firmware) and self-test programs are 
contained in 16K bytes of ROM. Four 4K x 8-bit 
TMS4732 devices are installed in sockets U59, 
U60, U61, and U62. U63 is an option ROM. Data is 
transferred via the microprocessor bidirectional 
data bus, when enabled by the memory control 
logic and addressed by the address lines AO 
through A15 (2265832, sheet 2). 

5.2.3.2 Random-Access Memory. The ter¬ 
minal microprocessor uses up to 4K bytes of RAM 
for temporary storage of data and intermediate 
program information. The RAM consists of up to 
eight IK x 4-bit TMS4045 devices, installed in 
pairs to make IK x 8-bit memories. The self-test 
can be used to isolate a particular failed RAM pair. 
The RAM is enabled by the memory control logic 
(2265832, sheet 2). 

5.2.3.3 Nonvolatile Memory. The nonvolatile 
memory consists of a Complementary Metal Ox¬ 
ide Semiconductor (CMOS) RAM and a +2.7 volt 
battery to provide nonvolatile storage of con¬ 
figuration parameters and communications infor¬ 
mation when the terminal is turned OFF. The 
CMOS RAM is a 256 x 4-bit device installed in 
socket U30. 

5.2.3.4 Programmable ROM. As an option, 
the answerback message can be stored in a 
nonalterable ROM. The PROM is installed in 
socket U64. This PROM can also contain other in¬ 
formation. 

5.2.3.5 Memory Control Logic. Memory and 
control latch address decoding is accomplished 
with three 74LS138 3-to-8 line decoders and half 
of a 74LS139. These devices decode address lines 
A10 through A15 and provide the appropriate chip 
enable strobes for the memory and control 
latches. The strobes are generated by gating the 
enable inputs of the decoders with DBIN or 
WR —. This ensures that chip enable to the 
various memories and latches is true when data is 
valid on the data bus during a WRITE or when the 
microprocessor is executing a READ. 

A 74LS175 status latch is used to decode 8080 
status. The status bits decoded are WO — , INTA, 
IN, and OUT. WO— is used to control data flow 
through the bus transceiver. INTA disables the 
bus transceiver and address decoders during the 


time in which the TMS5504 strobes a RST 
(restart) instruction on the data bus resulting from 
an interrupt. The TMS5504 enable line is also 
generated from the status latch. In addition to 
enabling the TMS5504, this line also disables the 
bus transceiver and address decode chips. This 
prevents any possible conflict on the data bus be¬ 
tween the TMS5504 and memory or control 
latches. 


5.3 MECHANISM DRIVE ELECTRONICS 

The printer mechanism drive electronics convert 
the processor control signals into the appropriate 
closed-loop, controlled dc signals to drive a four- 
phase printhead stepping motor, a headlift 
solenoid, and a four-phase paper advance step¬ 
ping motor. 

5.3.1 Printhead Drive Motor Electronics 

The printhead drive motor electronics comprises 
five sections: phase select inputs, current-decay 
time-constant control, current adjust inputs, 20 
KHz switching regulator, and PNP power drivers. 
A block diagram of the printhead drive electronics 
is shown in Figure 5-3. 

5.3.1.1 Phase Select Circuit. Four open- 
collector output comparators in U201 select and 
control the current applied to each of the respec¬ 
tive phases of the printhead drive motor (refer to 
schematic 2265832, sheet 6). The phase select in¬ 
put enables the particular phase, and the feedback 
generated by comparator (U201, pin 4) allows 
pulsewidth modulation control. 

The operation of a single phase is discussed, using 
Phase A as an example. The TTL logic level from 
U24-19 (PHA) controls current flowing in Phase 
A. When the signal PHA is a logic ONE, the out¬ 
put of the comparator switches to a logic ZERO 
and power transistor 0204 is driven into satura¬ 
tion, applying approximately 29 volts to the Phase 
A (0A) winding of the stepper motor. When the 
open-collector output of the comparator switches 
high (PHA at logic ZERO), 0204 is cut off and no 
current flows in the winding. 

5.3.1. 2 Switching Regulator Circuit. Current 
to drive the stepper motor is supplied by a switch¬ 
ing regulator which is synchronized to a 20KHz 
square-wave signal (PWRCLK) from U70-13. This 
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TO/FROM 

PROCESSOR 



signal is integrated by C203, R218 and C202. 
Pulsewidth modulation at 20 KHz is accomplished 
by summing the resulting triangular waveform 
with the motor phase current sample voltage from 
R205 at the noninverting input (pin 6) of U201. 
When the voltage at pin 5 of U201 is more positive 
than at pin 6, the output of the comparator at pin 
4 switches to a logic ZERO thus enabling the com¬ 
parators in the phase select circuit. The voltage 
present at the noninverting inputs is determined 
by a voltage divider consisting of R215 and R217. 
With the comparators enabled, current flows in 
the selected motor winding when the respective 
signal (PHA-PHD) is active. When the voltage at 
pin 6 is more positive than pin 5, the phase select 
comparators are disabled and no current flows in 
the motor windings. 

5.3.1.3 Current Adjust Circuitry. The pro¬ 
cessor generates control signals which select two 
sets of three current levels used for stepping, 
braking, and holding the motor. One set of signals 
is for high-speed operation which requires higher 
current levels than low-speed operation. The con¬ 
trol signals are STEP and DUAL BRK. These 
signals change the reference voltage level at pin 5 
of U201, thus changing current levels in the motor 
winding. Table 5-1 illustrates the current select 
signal relationships. 


Table 5-1. Current Select Signal Relationships 


STEP 

DUAL BRK 

MOTOR CURRENT 

0 

0 

0.7 A (Holding) 

1 

0 

1.85 A (Dual Step) 

1 

1 

2.15 A (Dual Brake) 

1 

0 

1.85 A (Single Step) 


5.3.1.4 Current-Decay Time-Constant 
Control. This circuit controls the current 
discharge of the motor windings to increase the 
efficiency of the regulator or to provide a rapid 
discharge of the motor current when stepping at 
high velocities. 

When the current regulator senses sufficient cur¬ 
rent in the printhead stepping motor winding, it 
switches OFF the current through the respective 
driver transistor. The collector of the transistor is 
suddenly switched from approximately +30 volts 
to a negative voltage by the inductive flyback of 
the motor winding. The value of this negative 
voltage determines the time necessary to 
discharge the current in that winding. 
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During periods when motor current needs to re¬ 
main constant (FAST at a TTL low), zener diode 
CR205 is reverse biased and cut off. The base of 
transistor 0205 is connected through diode CR207 
and resistor R211 to -12 volts and remains 
saturated when conducting motor current during 
the power switch off-time (flyback period). With 
0205 saturated, the motor coil voltage is clamped 
at approximately -1.3 volts, which provides a 
very slow motor current-decay and results in in¬ 
creased regulator efficiency. 

When the processor requires quick discharge of 
the phase current, it sets FAST to a logic ONE 
which forces CR205 and CR206 into conduction 
and reverse biases CR207. With CR207 OFF, 0205 
has no base drive and is initially cut off. 0205 re¬ 
mains cut off until a path for base drive is 
established through CR208 and CR209. Since 
CR208 is a 20-volt zener diode, the motor coil 
voltage is clamped at approximately -22.5 volts. 
This provides a very rapid discharge of the motor 
current and discharges the OFF phases when 
stepping at high velocities. 


5.3.1.5 Power Drivers. The 30-volt power sup¬ 
ply is switched to the motor windings by four PNP 
darlington transistors, 0204, 0203, 0202 and 
0201. When the output of any of the four drive 
comparators in U201 goes to logic ZERO, the cor¬ 
responding transistor is driven into saturation, ap¬ 
plying approximately 29 volts to the selected 
motor winding. When the comparator output 
switches to logic ONE, the respective transistor is 
cut off. 

5.3.1.6 Feedback Sensor Circuit. The pro¬ 
cessor requires data on the position of the print- 
head stepping motor to determine when to apply 
braking, change phases, or make other decisions 
concerning motion of the printhead carriage. This 
data is provided by the feedback sensor consisting 
of a 24-position slotted wheel that interrupts a 
light path between an IR-emitting diode and a 
photosensitive transistor. This assembly is 
mounted on the stepping motor which drives the 
printhead carriage. The circuit is shown in Figure 
5-4. The signal from the phototransistor is input to 
a Schmitt trigger circuit in U203 (2265832, sheet 8) 
as illustrated by the block diagram in Figure 5-5. 



Figure 5-4. Printhead Stepping Motor Feedback Sensor Light Path Schematic 


5-6 





J202 


TO 

i - 1 7 

I ~_i_ 

SENSOR. SH5 


1 w -j— 

1 I 

l 1 

i l 

i i 

i 1 

i i 

• SENS-1 | 4 

' n\ __ 




< 

R230 J 

10K 

[ R231 
► 39K 

FEEDBACK 

«—1 w i 

wv ■ 


U203, PIN 9 

SENSOR 

1 1 





1 1 

j GND j 3 < 

* R232 






> 20K 




-5V 


Figure 5-5. Printhead Stepping Motor Feedback Sensor Motor Schematic 


As the slotted wheel opens the light path, current 
flows through the phototransistor and causes 
U203, pin 10 to high (SENSOR). 

5.3.2 Motion Control Electronics 

The terminal utilizes two algorithms for single-step 


and dual-step printing. The algorithms are im¬ 
plemented with the motion control electronics 
(2265832, sheet 5). A timing diagram for the 
single- and dual-step algorithm is shown in Figure 
5-6. 


SINGLE STEP 


PRINT « 
PRNTLD 
SLOPRNT 

STEP _ 


DUAL STP 
SENSOR - 


PHA ’ 


PHB 


PHC - ------ — — — — — . 


DUAL STEP 


J“L 


1 L 


PHD 


FAST 

TT 

n 1 

n n 


P 



1 


_ rn _ 


PVTIMt 

1 1 

1 

\ 

11 

i i 

1 

SENINT 

1 

1 

i 

i 

l 



i 




CARYINT 

_L 

-1- 

_i - 

_L 



Figure 56. Single-Step/Dual-Step Algorithm Timing Diagram 
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5.3.2.1 Single-Step Algorithm. During a single 
step, (e.g., from phase A to phase B) the I/O con¬ 
troller generates signals which cause 0A to go low 
and STEP, FAST and 0B to go high to initiate mo¬ 
tion. After 512 microseconds, FAST goes lows. 
After 5° of rotation of the stepping motor rotor, 
the signal from the tach wheel (SENSOR) goes 
high and at 10° returns low. On the falling edge of 
SENSOR, a short pulse is generated by single¬ 
shot U42. This pulse generates an interrupt signal 
(EXTINT) which is used by the TMS5504 to inter¬ 
rupt the processor. 

At this time, 0B goes low and 0 A goes high which 
produces the retarding torque to decelerate the 
printhead-carriage assembly. At the same time, 
BRAKE also goes high which enables counters 
U32 and U33. The carry output of the counters is 
also gated with SENINT. A number corresponding 
to the brake time is loaded into the counters and, 
when the carry output goes high, EXTINT goes 
high and generates another processor interrupt. 
When this occurs, BRAKE and 0 A return low and 
0B goes high. After a short delay, STEP returns 
low and FAST goes high for 512 microseconds, 
thereby terminating the single-step; the printhead- 
carriage assembly comes to a stop. 

5.3.2.2 Dual-Step Algorithm. During a dual 
step (e.g., from phase A to phase C), the I/O con¬ 
troller generates signals which cause 0 A to go low 
and FAST, STEP, DUALSTP and OB to go high 
to initiate motion. After 512 microseconds, FAST 
goes low. After rotating 5°, the stepping motor 
rotor causes the signal from the tach wheel (SEN¬ 
SOR) go to high and at that time a processor inter¬ 
rupt (EXTINT) is generated. 

0B returns low, 0 C goes high, and FAST goes 
high enabling the counters U32 and U33. The 
carry output of the counters is also gated with 
SENINT. A number corresponding to the desired 
FAST pulsewidth is loaded into the counter and, 
when carry goes high, EXTINT goes high interrup¬ 
ting the processor. At this time, FAST returns 
low. After 20° of rotation, SENSOR goes high 
again generating another processor interrupt 
causing 0C to return low and 0B to go high, thus 


providing the retarding torque. BRAKE goes high 
enabling the counters and the carry interrupt. The 
desired brake time is loaded into the counters and, 
when the carry goes high, EXTINT goes high, in¬ 
terrupting the processor. At this time, BRAKE and 
0B return low and 0C goes high. After a short 
delay to allow the printhead-carriage assembly to 
settle, STEP and DUALSTP return low and FAST 
goes high for 512 microseconds, terminating the 
dual step. 

5.3.3 Headlift Solenoid 

The headlift function is performed when the signal 
HDLFT, generated by the processor, is logic ONE. 
HDLFT is gated with PWRCLK generating 
HD LI FT which is switched at 20 KHz, thus 
regulating the solenoid current to 0.8 amperes. 
HD LI FT provides base drive for transistor 0206 
which completes the path to ground for current 
flowing through the headlift solenoid winding. 

This function prevents excessive wear of the print- 
head during carriage returns or when the print- 
head slews across the platen. 

5.3.4 Paper Advance 

The paper advance function utilizes a four-phase 
stepping motor driven by signals generated by the 
processor. The signals LINFDA through LINFDD 
create a path to ground, allowing current to flow 
through the respective motor winding. 


5.4 PRINTHEAD SYSTEM 

The printhead system consists of the following 
parts: 

• Printhead 

• Printhead drivers 

• Temperature-compensation circuit 

• Print voltage circuit. 

A block diagram of the printhead system is shown 
in Figure 5-7. 
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Figure 5-7. Printhead System Block Diagram 


5.4.1 Printhead 

The printhead consists of two five-by-seven 
matrices of 35 heating elements and a 
temperature-sensing diode mounted on a single 
monolithic chip. Mounted on a heatsink, the chip 
is connected to the printhead interface PC card by 
a flexible cable. Mounted on the printhead inter¬ 
face PC card is a selected resistor (RTRIM) which 
controls the characteristics of the temperature- 
compensating circuit so that its operation is op¬ 
timum for each individual printhead. 


Each of the 70 heating elements on the printhead 
includes an SCR. The 70 elements are controlled 
by the printhead driver address lines as shown in 
Figure 5-8. When both X and Y inputs are positive 
to a given element, the SCR fires and remains on 
(approximately four milliseconds) until PVOLTS is 
switched OFF. 


5-9 







NOTE 

This view shows the printhead 
as it rests on the paper (from 
the heatsink side of the print- 
head) creating the letters "FF'\ 


Printhead Matrix Address Lines 



Figure 5-8. Printhead Matrix and Address Lines, and Printhead Element Block Diagram 
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5.4.2 Printhead Drivers 

The printhead drivers are implemented using three 
SN98614 linear integrated circuits, consisting of 
six driver circuits each. Each driver has a low- 
power TTL AND input stage and a totem pole, 
power transistor output stage. All drivers are 
enabled by the signal PRNTHDSTBE, and each is 
controlled by an individual (address or data) line 
from the processor. 

Each driver translates TTL logic levels into the 
levels necessary to control the printhead heating 
elements. The nominal output levels of the drivers 
are -4.7 volts low and +3.5 volts high. 

5.4.3 Temperature-Compensation Circuit 

This circuit provides a regulated, temperature- 
compensated voltage to the printhead. The proper 
print voltage (PVOLTS) is derived from the 
voltage drop (DVOLTS) across RTRIM and the PN 
junction of the temperature-compensating diode 
(DT) on the monolithic printhead chip. The total 
amount of energy per dot transferred from the 
printhead to paper (during each character print) is 
a function of the initial printhead temperature as 
well as the print time and the applied voltage. In¬ 
itial temperature is determined by sampling 
DVOLTS prior to a character print. PVOLTS is 
then varied as a function of DVOLTS to achieve 
uniform contrast. 

5.4.4 Print Voltage Circuit 

Referring to schematic 2265832, sheet 7, R115 
provides approximately 750 microamperes of cur¬ 
rent to RTRIM and DT, which are connected in 
series with R110 to ground on the printhead 
assembly. RTRIM is selected during manufacture 
so that its resistance compensates for variations in 
the voltage/current characteristics of DT. Thus, 
the resulting voltage across RTRIM and DT is 
nominally 0.964 volts. 

When the signal PRINT from the processor is logic 
ZERO, Q103 saturates, applying +5 volts to the 
cathode of CR102 which holds it OFF and turns 
ON Q109, since the gate and drain are tied 
together through R133. With Q109 ON, a path of 
low impedance is provided which allows the 
sampling capacitor Cl03 to track the variation of 
DVOLTS. In the ON state, Q109 has a maximum 
resistance of 60 ohms. At a one-volt level, RTRIM 
and DT have a characteristic impedance of 
1.0V/0.75mA = 1.3Kohms. The resultant RC 


time constant is (1.3K + 60)(10~ 6 ) or 1.36 
milliseconds, ± 20% for variation in Cl08, and 
the voltage changes and resulting impedance 
changes in RTRIM and DT. The maximum 95% 
charge time is therefore ((1.63M10' 6 )) = 4.9 
milliseconds. The holding time (discharging time 
constant) for C108 is greater than 100 milliseconds 
with less than 1% drop. 

When PRINT switches high, Q103 is cut off which 
places the collector of Q103 and cathode of CR102 
at -12 volts. This switches Q109 OFF and 
prevents the voltage on C108 from changing dur¬ 
ing a PRINT period. 

When printing at 30 cps or less, or from the 
keyboard, the print time is 8 msec. Under these 
conditions, the SLOPRNT signal is in the open 
collector state and R144 is effectively removed 
from the circuit. The gain and offset biasing for 
U103 and U102 thus provide the following rela¬ 
tionship between DVOLTS and PVOLTS REG. 

PVOLTS REG = 49.8 (DVOLTS - OFFSET) 

When printing at higher speeds, the print time is 4 
msec. Under these conditions, the SLOPRNT 
signal is low which places R144 in parallel with 
R105. This increases the circuit gain and the 
following relationship holds. 

PVOLTS REG - 72.0 (DVOLTS - OFFSET) 

The OFFSET voltage is varied by the contrast 
potentiometer (R137). The range of adjustment is 
from 0.569 to 0.675 volts. R139 is selected during 
manufacturing test of the PWB in order to 
calibrate the function of the temperature- 
compensation circuit. This calibration enables use 
of any printhead with any PWB without any ad¬ 
justment or circuit change. 

A pulsewidth-modulated switching regulator pro¬ 
vides the increased current demands of the dual 
printhead while maintaining high operating effi¬ 
ciency. Pulsewidth modulation is implemented us¬ 
ing comparator U102 and a type-D flip-flop U101. 
The D input is tied high and PWRCLK (a 20KHz 
square wave) is applied to the CLK input. When 
the Q output of U101 goes high, transistor Q106 
saturates thus turning on transistor Q104 which 
applies approximately 30 volts to L101 and C102. 
Q104 remains saturated until the clear input to 
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U101 is pulled low, which occurs when PVOLTS 
REG is at the desired voltage. The inverting input 
(pin 10) of U102 exceeds the level at the noninver¬ 
ting input, thus clearing U101 and turning off 
Q106 and Q104. Q104 is turned on at the next 
leading edge of PWRCLK and subsequently 
turned OFF when the voltage reaches the desired 
level. 

The switching circuit that supplies the print 
voltage to the printhead consists of transistors 
Q101, Q102 and Q108. Figures 5-9 and 5-10 show 
timing diagrams of the voltage waveforms for 


single and dual character print, respectively. 
When PRINT and PRNTLD go high, Q102 and 
Q108 saturate, applying approximately 10 volts to 
the base of Q101. During the time the PRNTLD is 
high, print data is strobed into the printhead from 
the printhead drivers U25, U26 and U27 and 
PVOLTS is approximately 9 volts. Once the print 
data is strobed into the printhead, PRNTLD goes 
low turning OFF Q102 which allows Q101 to 
saturate, applying PVOLTS REG to the printhead. 
After four or eight milliseconds, depending on 
SLOPRNT, PRINT goes low turning OFF Q101 
and Q108 and thus terminating the print cycle. 



Figure 5-9. Printhead Interface Timing (For Letter "F") 
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Figure 5-10. Printhead Interface Timing (For Letters "FF") 


A current-limiting soft-start circuit consisting of 
R126, R127, CR105 and Q107 limits the power-up 
surge current into C102. The voltage developed 
across R126 and R127 is proportional to inductor 
(LI01) current. When the voltage drop across the 
resistors becomes large enough to turn ON CR105 
and Q107, the collector of Q107 is pulled down to 
PVOLTS REG and the level at U102, pin 9 is below 
the reference level at pin 8. This causes the output 
at pin 14 to go low, clearing U101 and thus turning 
OFF the power switch Q104. U101 is set on the 
next leading edge of PWRCLK and Q104 is again 
turned ON. The overcurrent circuit turns Q104 
OFF when the current limit is exceeded, until C102 
becomes sufficiently charged. During normal 
operation, the current in L101 should never ex¬ 
ceed the trip point (approximately 16 amperes). 

Protective circuits to prevent damage to the print- 
head are provided by two comparators in U102 
should PRINT remain high for more than the nor¬ 
mal four milliseconds. 

PRINT is ac-coupled to the inverting input (pin 6) 
of U102 through C103. The noninverting input 


(pin 7) is a reference level provided by CR106. 
When PRINT goes high, C103 goes to a TTL logic 
ONE causing the level at the inverting input of 
U102 to exceed the reference level at the 
noninverting input. The output at pin 1 goes low, 
turning on Q108 which turns on Q101. To prevent 
thermal damage to the printhead, R107 and C103 
form a decay circuit having an RC time constant 
of approximately 12 milliseconds. After 12 
milliseconds, the voltage on Cl03 and at the inver¬ 
ting input of U102 falls below the reference level at 
the noninverting input, pin 7 and the output at pin 
1 goes high which turns off Q108 and Q101. 

A portion of the output voltage (PVOLTS REG) is 
fed back (via R140 and R141) to the inverting input 
(pin 4) of U102 which is compared to the reference 
voltage generated by CR106 at the non-inverting 
input (pin 5). Any circuit failure which causes 
PVOLTS REG to exceed 24 volts will result in the 
voltage at pin 4 exceeding the reference voltage at 
pin 5. Under this condition, the output (pin 2) of 
U102 goes low which causes the level at pin 1 of 
U102 to remain high, thus keeping Q108 cut off 
which holds Q101 OFF. 
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5.5 KEYBOARD 

5.5.1 Keyboard Scan 

The control electronics generate control signals to 
scan the keyboard once every eight milliseconds. 
When a key depression is detected during a scan, 
the character is encoded and the proper action is 
taken by the terminal. After a depression is 
detected, an eight-millisecond delay is generated 
by the software to take care of debounce. No 
other key depressions are processed by the ter¬ 
minal until the first depression is released. Release 
of the key starts an eight-millisecond contact- 
break debounce period. After the debounce 
period, keyboard scans resume at eight- 
millisecond intervals. Each scan is a complete 
scan of all rows and columns which detects multi¬ 
ple key depressions. The control electronics ig¬ 
nore simultaneous depressions, in which case 
neither key is acted upon. 

5.5.2 Keyboard Interface 

Keyboard scanning uses the parallel I/O ports of 
the TMS5504 along with two 74LS157 multiplex¬ 
ers and a 7417 open-collector driver. The 
keyboard rows are scanned by placing logic ZERO 
on each row of the keyboard with parallel output 
port and then reading the columns through the 
multiplexers and parallel input ports thus detec¬ 
ting a switch (key) closure. Keyboard debounce is 
accomplished by the software. 


5.6 POWER SUPPLY 

The 780 series data terminals use one of two 
power supplies to convert the ac input to the 
regulated dc output power required to drive all cir¬ 
cuits within the terminal. The domestic version is 
shown in schematic 2265837 and the international 
version is shown in schematic 2265972. The 
power supplies operate over an input voltage 
range of 90 to 280 Vac and a frequency range of 
47 to 450 Hz. A jumper or jumpers on the terminal 
electronics PWB change the terminal from 120 
Vac to 230 Vac operation. 

5.6.1 Domestic Power Supply 

The power supply consists of the following major 

parts: 

• Input voltage selection, rectification and 
soft start. 

• Blocking oscillator and regulator. 

• Failure protection. 

• Snubber and clipper circuits. 

• Output rectifiers and filters. 

A block diagram of the power supply is shown in 
Figure 5-11. 



Figure 5-11. Domestic Power Supply Block Diagram 
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5.6.1.1 Input Voltage Selection, Rectification 
and Soft Start. Power is supplied through the 
power-on switch, transient suppressor, voltage 
selection and input rectification (schematic 
2265832, sheet 8) to J603. If the terminal is con¬ 
figured for 120 Vac operation, on terminal elec¬ 
tronic PWBs up to revision D, jumpers are in¬ 
stalled between pin 4 and pin 6 and pin 1 and pin 3 
to form a voltage doubler as shown in Figure 
5-12a. Terminal electronic PWBs after revision D 


use a single jumper to form a voltage doubler as 
shown in Figure 5-12b. For 230Vac operation, on 
revision D and below, jumpers are installed be¬ 
tween pin 4 and pin 5 and pin 1 and pin 2 to form a 
full-wave bridge as shown in Figure 5-13a. Revi¬ 
sion E and later terminal electronic PWBs use a 
single jumper as shown in Figure 5-13b. The 
absence of the jumper in the later version forms a 
full-wave bridge. 



a. Voltage Doubler (Up through Rev. D) 


R634 



b. Voltage Doubler (Rev. E and Above) 


Figure 5-12. Voltage Doublers 






a. Full-Wave Bridge (Up through Rev. D) 



b. Full-Wave Bridge (Rev. E and Above) 


Figure 5-13. Full-Wave Bridge 


During power-up, thermistors R634 and R635 limit 
the initial surge of current to provide the soft-start 
for the power supply. The thermistor has a 
negative temperature coefficient so that as the 
temperature increases, the resistance of the ther¬ 
mistor decreases, allowing the current to increase. 

5.6.1.2 Blocking Oscillator and Regulator. 
The blocking oscillator and regulator circuit 
(2265837, sheet 1) is a self-starting circuit which 
uses the primary winding of transformer T600 as a 
collector load for the main switching transistor 
Q600. When the switching transistor is ON, 


energy is stored in the primary winding of the 
transformer. When the switching transistor turns 
off, the magnetic field in the primary winding col¬ 
lapses and the energy is coupled into the secon¬ 
dary windings of the transformer. 

In operation, the positive feedback path passes 
from the power transformer primary to the base- 
drive winding. The base-drive signal is coupled 
through C613 and diode CR606, then through 
current-setting resistor R611 to the base of power 
transistor Q600. Oscillation begins when the 
primary-side dc appears. A current set by R608 
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and R610 flows through R61 into the base of 
Q600, biasing it on. Random noise components of 
the Q600 collector current ensure that its collector 
current will increase because of the positive feed¬ 
back from the primary to base windings. The base 
current established through Q600 will increase 
linearly as determined by the primary inductance 
of transformer T600 and the input dc supply 
voltage impressed across it. 

When the voltage drop across the current sense 
resistor, R624, produced by the Q600 emitter cur¬ 
rent, raises to approximately 0.6. volts, Q601 
begins to conduct, shunting base drive from the 
switching transistor base which starts to turn off. 
As soon as its collector voltage begins to rise, 
Q600 is rapidly switched off by regenerative feed¬ 
back generated in the tertiary winding. Falling col¬ 
lector current causes the collector voltage to in¬ 
crease (because of the transformer primary induc¬ 
tance), resulting in falling base drive voltage and 
falling base current. The collector voltage of Q600 
"flys back" above the input dc supply voltage 
(resulting in reverse base drive current coupled 
through C613) until the rectifiers in the 
transformer secondary circuits become forward 
biased and current flows into the output filter 
capacitors (and output load resistances). The 
energy stored in the magnetic field of the 
transformer during the "ON" time of Q600 is 
transferred to the output during the "OFF" time of 
0600. 

Secondary currents continue to flow, decreasing 
linearly (approximately) with time, until the 
transformer flux has fallen essentially to zero. The 
transformer terminal voltages remain at their 
flyback values during the entire period of secon¬ 
dary current flow. During a single flyback period 
the output voltages rise only a few percent of their 
full values, as determined by the output 
capacitors. As the flyback currents fall to zero, the 
voltages across the transformer windings decay 
toward zero. During the flyback interval C613 ac¬ 
quires a charge of about one volt (left-hand side 
positive) from the current drawn from R611 which 
is clamped by Q601; this transistor acts as an emit¬ 
ter follower in the inverted mode (collector acting 
as an emitter and vice versa) when its collector 
goes over a diode drop below the primary side dc 
ground; the current coming from start-up resistors 
R60B and R610 is much smaller than the current in 


R611 and has negligible effect once oscillation is 
initiated. As the voltage across the base drive win¬ 
ding falls toward zero, the positive voltage across 
C613 raises the base of Q600 to the threshold of 
conduction through R61t, initiating another 
regenerative power transistor turn-on cycle. 

Transistors Q602, Q603 and Q604, along with 
operational amplifier U601 and associated 
resistors, diodes, and the sense winding of the 
transformer, make up the regulator portion of the 
power supply. Until the output voltages reach 
their correct values, the power transistor collector 
current ramps up to its current limit (as set by 
Q601) each cycle, transferring the maximum safe 
amount of energy (determined principally by 
transformer heating and core saturation limita¬ 
tions) each cycle to the filter capacitors and out¬ 
put loads. During each flyback cycle, C621 is 
charged through CR613 and series resistors R624 
and R629 the same way as the output load 
capacitors. 

R624 and C619 and R629, along with the main 
regulator filter capacitor C621, serve as high- 
frequency noise and spike filters so that C621 is 
charged to the average value (less a diode drop) of 
the flyback voltage appearing across the sense 
winding during each cycle. As soon as voltage is 
developed across C612, the negative input of 
U601 (because of the voltage divider formed by 
R630, R631 and R621) becomes negative with 
respect to its positive input which, since zener 
diode CR610 passes essentially zero current until 
its breakdown voltage is approached, is held at 
the full output voltage of C621 through R632, 
R633 and R619. This assures that the operational 
amplifier will remain in positive saturation and, 
therefore, Q604 will be off. As the regulator out¬ 
puts rise toward their correct values and the 
voltage across C621 increases proportionally, the 
voltage at the positive input of U60t is clamped as 
CR610 begins conducting. Voltage then appears 
across R633 and R632 because of current in R619 
which, as the voltage on the negative input of 
U601 approaches that of its positive input 
(because of current through R620), initiates out¬ 
put voltage regulation. As its base voltage falls 
below the output of C621 by two diode drops, 
Q604 begins to conduct, acting essentially as a 
controlled constant current source whose output 
current flows into timing capacitor C614. 
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During flyback the base drive winding, which also 
drives R614, is negative, energizing CR614 and 
thereby clamping the timing capacitor to ground 
through the base-collector diode of Q603, sinking 
the output of current source Q604. When the 
power transistor Q600 switches on after flyback 
ends, R614 is taken positive by the base drive 
winding, causing Q603 to operate as an emitter 
follower, buffering the timing capacitor C614. The 
voltage across C614 then begins to ramp up to a 
rate proportional to the current from Q604. When 
the increasing voltage across C614 reaches ap¬ 
proximately two diode drops, the output of buffer 
Q603 begins to rapidly energize Q607, which 
shunts drive current from Q600 and causes its 
regenerative turn-off just as does current limiter 
Q601. The action of the regulator loop controls 
the power transistor "ON" time and the peak cur¬ 
rent flowing in the transformer primary. 

The voltage across C621 is held constant (to 
within one millivolt) by U601 operating at its full dc 
open-loop gain to maintain zero differential input 
voltage. Constant voltage across C621 implies 
that the flyback voltage feeding CR613 remains 
constant, and since all windings are very tightly 
coupled (required for satisfactory power supply 
operation) the flyback or output voltage from all 
windings remains constant (ignoring IR drops). 
Therefore, almost no cross-coupling to the output 
voltage from one winding results from changing 
loads on any other winding, and nearly no effect 
results from changing primary side dc input 
voltage. The only significant output voltage devia¬ 
tions, well within tolerances, are the changes in 
output voltage from its own load change which 
result from rectifier diode drop and winding IR 
drops. 

5.6.1.3 Failure Protection. The power supply 
has built-in overvoltage and overcurrent protec¬ 
tion to prevent damage to the blocking oscillator 
switching transistor and terminal electronics. 

The overvoltage protection circuit consists of 
Q606 and its associated circuitry. The sense wind¬ 
ing of the transformer supplies the biasing voltage 
for Q606 through diode CR620. Normally, Q606 is 
biased off, due to zener diode CR621 in the base 
circuit. CR621 will not conduct until the sense 
voltage is sufficient to overcome the breakdown 
voltage of the diode. Once the voltage is greater 
than the breakdown voltage, Q606 conducts; this 


forces the base of transistor Q605 to go to one- 
half the sense voltage, which in turn forward 
biases the base-emitter junction of Q605 since the 
emitter is held at 10 volts by zener diode CR619. 
With 0605 conducting, the voltage present at the 
collector causes Q601 to conduct, which steals 
base current from the main switching transistor 
Q600, thus shutting down the power supply. The 
power supply remains shut down because Q605 
remains in conduction because the emitter is held 
at 10 volts. 

Overcurrent protection is provided by Q605. Any 
increase in current flow in the secondary windings 
is reflected in the sense winding by a drop in 
voltage. This drop in voltage is detected at the 
base of Q605, forward biasing the base-emitter 
junction, thus forcing Q605 into conduction and 
causing Q601 to conduct stealing base drive cur¬ 
rent from Q600, shutting down the power supply. 

Instantaneous overcurrent protection is provided 
by Q601 when the voltage drop across the current 
sense resistor R624 exceeds two diode drops 
(CR615 and the base-emitter junction of Q601), 
thus turning on Q601 which steals base current 
from Q600. 

5.6.1.4 Snubber and Clipper Circuits. The 
snubber circuit prevents damage to the main 
switching transistor Q600 during flyback by pro¬ 
viding a low-impedance path for the energy 
created by the collapsing field plus the reflected 
voltage from the secondary winding. The energy 
is absorbed in C603 and is dissipated in R601 and 
R602. Without the snubber, the power appearing 
in Q600 could exceed the safe operating area of 
the transistor. 

The clipper circuit consists of capacitors C601 and 
C602, diode CR601 and resistor R600. The clipper 
circuit clips the flyback voltage overshoot due to 
imperfect transformers, which prevents any fluc¬ 
tuations being reflected in the sense winding. 

5.6.1.5 Output Rectifiers and Filters. 
Transformer T600 has four secondary windings 
which generate the voltages used in the terminal. 
The windings produce +30Vdc, +5Vdc, +12Vdc 
and -12Vdc. The -12Vdc is also used to 
generate a - 5Vdc, by using a three-terminal 
regulator U600. The + 30V winding is rectified by 
CR605 and filtered by a pi filter consisting of C604, 
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L600 and R605. The + 5V winding is rectified by 
CR604 and filtered by a pi filter consisting of C605, 
L601 and C606. CR602 rectifies the -l- 12V winding 
and a pi filter, consisting of C607, L602 and C608, 
filters the output. The - 12V winding is rectified 
by CR603, and the output is filtered by a pi filter 
consisting of C609, L603 and C610. The filtered 
outputs are supplied to the terminal electronics 
PWB via P604. 

5.6.2 International Power Supply 

The international power supply consists of the 
following major parts: 

• Input voltage selection, rectification and 
soft start. 

• Blocking oscillator and regulator. 

• Failure protection. 

• Snubber and clipper circuits. 

• Output rectifiers, filters and regulators. 

A block diagram of the international power supply 
is shown in Figure 5-14. 


5.6.2.1 Input Voltage Selection, Rectification 
and Soft Start. As previously described in 
paragraph 5.6.1.1, power is supplied through the 
power-on switch, transient suppressor, voltage 
selection and input rectification (schematic 
2265832, sheet 8) to J603. If the terminal is con¬ 
figured for 120Vac operation, on terminal elec¬ 
tronic PWBs up to revision D, jumpers are in¬ 
stalled between pin 4 and pin 6 and pin 1 and pin 3 
to form a voltage doubler as shown in Figure 
5-12a. Terminal electronic PWBs after revision D 
use a single jumper to form a voltage doubler as 
shown in Figure 5-12b. For 230Vac operation, on 
revision D and below, jumpers are installed be¬ 
tween pin 4 and pin 5 and pin 1 and pin 2 to form a 
full-wave bridge as shown in Figure 5-13a. Revi¬ 
sion E and later terminal electronic PWBs use a 
single jumper as shown in Figure 5-13b. The 
absence of the jumper in the later version forms a 
full-wave bridge. 

During power-up, thermistors R634 and R635 limit 
the initial surge of current to provide the soft-start 
for the power supply. The thermistor has a 
negative temperature coefficient so that as the 
temperature increases, the resistance of the ther¬ 
mistor decreases, allowing the current to increase. 



Figure 5-14. International Power Supply Block Diagram 
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5.6.2.2 Blocking Oscillator and Regulator. 
The blocking oscillator and regulator circuit 
(2265837, sheet 1) is a self-starting circuit which 
uses the primary winding of transformer T500 as a 
collector load for the main switching transistor 
Q504. When the switching transistor is ON, 
energy is stored in the primary winding of the 
transformer. When the switching transistor turns 
off, the magnetic field in the primary winding col¬ 
lapses and the energy is coupled into the secon¬ 
dary windings of the transformer. 

In operation, the positive feedback path passes 
from the power transformer primary to the base- 
drive winding. The base-drive signal is coupled 
through C500 and diode CR500, then through 
current-sensing resistor R500 to the base of power 
transistor Q504. Oscillation begins when the 
primary-side dc appears. A current set by R512 
flows through R500 into the base of Q500, biasing 
it on. Random noise components of the Q504 col¬ 
lector current ensure that its collector current will 
increase because of the positive feedback from 
the primary to base windings. The base current 
established through Q504 will increase linearly as 
determined by the primary inductance of 
transformer T500 and the input dc supply voltage 
impressed across it. 

When the voltage drop across the current sense 
resistor R511 (produced by the Q504 emitter cur¬ 
rent) rises to approximately 1.2 volts, Q502 
begins to conduct, shunting base drive from the 
switching transistor base which starts to turn off. 
As soon as its collector voltage begins to rise, 
Q504 is rapidly switched off by regenerative feed¬ 
back generated in the tertiary winding. Falling col¬ 
lector current causes the collector voltage to in¬ 
crease (because of the transformer primary induc¬ 
tance), resulting in falling base drive voltage and 
falling base current. The collector voltage of Q504 
"flys back" above the input dc supply voltage 
(resulting in reverse base drive current coupled 
through C500) until the rectifiers in the 
transformer secondary circuits become forward 
biased and current flows into the output filter 
capacitors (and output load resistances). The 
energy stored in the magnetic field of the 
transformer during the "ON" time of Q504 is 
transferred to the output during the "OFF" time of 
Q504. 


Secondary currents continue to flow, decreasing 
linearly (approximately) with time, until the 
transformer flux has fallen essentially to zero. The 
transformer terminal voltages remain at their 
flyback values during the entire period of secon¬ 
dary current flow. During a single flyback period 
the output voltages rise only a few percent of their 
full values, as determined by the output 
capacitors. As the flyback currents fall to zero, the 
voltages across the transformer windings decay 
toward zero. During the flyback interval C500 ac¬ 
quires a charge of about one volt (left-hand side 
positive) from the current drawn from R500 which 
is clamped by Q502; this transistor acts as an emit¬ 
ter follower in the inverted mode (collector acting 
as an emitter and vice versa) when its collector 
goes over a diode drop below the primary side dc 
ground; the current coming from start-up resistor 
R512 is much smaller than the currents in R500 
and have negligible effect once oscillation is in¬ 
itiated. As the voltage across the base drive wind¬ 
ing falls toward zero, the positive voltage across 
C500 raises the base of Q504 to the threshold of 
conduction through R6500 initiating another 
regenerative power transistor turn-on cycle. 

Transistors Q500 and Q501, along with the sense 
winding of the transformer make up the regulator 
portion of the power supply. Until the output 
voltages reach their correct values, the power 
transistor collector current ramps up to its current 
limit (as set by Q502) each cycle, transferring the 
maximum safe amount of energy (determined 
principally by transformer heating and core satura¬ 
tion limitations) each cycle to the filter capacitors 
and output loads. During each flyback cycle, C501 
is charged through CR501 the same way as the 
output load capacitors. 

The voltage appearing across the base-emitter 
junction of Q500 is a function of the average sense 
voltage on C501, the zener diode, and the voltage 
divider resistors (the 56-ohm and 200-ohm poten¬ 
tiometers). Q500 is used as voltage-controlled cur¬ 
rent source and charges timing capacitor C504. 
During the "charge" period for T500 (Q504 is in 
saturation and the current in the primary of T500 
ramps positively), transistor Q501 acts as an emit¬ 
ter follower, buffering the voltage across timing 
capacitor C504. Transistor Q502 acts as a 
threshold switch which terminates the T500 
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“charge” period. The “charge” period or “ON” 
time for Q504 is then a function of how long it 
takes C504 to reach the threshold of Q502. The 
rate of voltage rise across C504 is proportional to 
the charging current from the collector of Q500, 
which ultimately is proportional to the voltage 
across C501 and all the other secondary 
capacitors. In this manner, the secondary voltages 
(it is important to remember that the sense wind¬ 
ing and associated capacitor also are one of the 
secondaries) are maintained constant. 

5.6.2.3 Failure Protection. The supply has an 
overvoltage latch, instantaneous overcurrent 
limiting, and secondary overcurrent limiting. 
Zener CR505 and R5G8 form an overvoltage sense 
divider which provides a signal to the gate of SCR 
Q503. When Q503 is turned ON it latches 
(because of the dc voltage present at its anode), 
and a voltage is produced across R509 which is 
used to disable the supply until power is removed. 
The +12, -12 and -5 volt secondaries have 
overcurrent limiting provided by linear regulators. 
With these regulators, the output “folds back” if 
the current exceeds the device limit. Overcurrent 
limiting is provided on the + 5 and + 30 volt out¬ 
puts by a fuse. 

Instantaneous overcurrent protection is provided 
by Q502 when the voltage drop across the current 
sense resistor R511 exceeds two diode drops 
(CR508 and the base-emitter junction of Q502), 
thus turning on Q502 which steals base current 
from Q504. 

5.6.2.4 Snubber and Clipper Circuits. The 
snubber circuit prevents damage to the main 
switching transistor Q504 during flyback by pro¬ 
viding a low-impedance path for the energy 
created by the collapsing field plus the reflected 
voltage from the secondary winding. The energy 
is absorbed in C509 and is dissipated in R515 and 
R516. Without the snubber, the power appearing 


in Q504 could exceed the safe operating area of 
the transistor. 

The clipper circuit consists of capacitors C516 and 
C517, diode CR511, and resistor R514. The clipper 
circuit clips the flyback voltage overshoot due to 
imperfect transformers, which prevents any fluc¬ 
tuations being reflected in the sense winding. 

5.6.2.5 Output Rectifiers, Filters and 
Regulators. Transformer T500 has four secon¬ 
dary windings which generate the voltages used in 
the terminal. The secondaries produce +30Vdc, 
+ 5Vdc, + 12Vdc, and -12Vdc. The -12Vdc is 
also used to generate a - 5Vdc, by using a three- 
terminal regulator U502. The +30V winding is 
rectified by CR514 and filtered by a C511 and 
C512. The +5V winding is rectified by CR513 and 
filtered by C507 and C519. CR516 rectifies the 
+ 12V winding and a filter consisting of C514, 
C524 and C525 filters the output. The - 12V wind¬ 
ing is rectified by CR515 and the output is filtered 
by a filter consisting of C513, C522 and C523. The 
filtered outputs are supplied to the terminal elec¬ 
tronics PWB via P604. Three-terminal linear 
regulators are used on the + 12V, - 12V and - 5V 
secondaries. A linear regulator and external pass 
transistor are used on the +5V secondary. 

5.7 COMMUNICATIONS INTERFACE 

All data, incoming and outgoing, is routed 
through the communications interface. The com¬ 
munications interface is under software control 
and is selectable between EIA, current loop (TTY) 
or one of several modem options. Control signals 
(TTYEN-, EIASEL, and MODEMEN-) generated 
by the processor select which type of communica¬ 
tion is used by the terminal. Figure 5-15 is a block 
diagram illustrating the receive, transmit and con¬ 
trol circuitry of the communications interface. 
Further detail of the circuitry is shown in 
schematic 2265832, sheet 4. 
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Figure 5-15. Communications Interface 


5.7.1 Current Loop Interface 

The current loop interface is compatible with a 
20-milliampere neutral current loop. In a neutral 
current loop arrangement, current can flow in only 
one direction. The interface consists of separate 
transmit and receive circuits, electrically isolated 
from each other and from signal and chassis 
ground. The receiver and transmitter can be used 
separately in a four-wire full-duplex system or ex¬ 
ternally connected in series to form a two-wire 
half-duplex system. 


5.7.1.1 Receiver Section. The current loop 
(TTY) receiver (schematic 2265832, sheet 4) con¬ 
sists of the necessary circuitry to sense current 
from an external source and to convert the current 
levels to the appropriate TTL logic levels. The 
maximum voltage drop across the receiver inputs 
RL1/RL2 is 3.0 volts at 20-milliamperes loop cur¬ 
rent into RL1. The MARK/SPACE threshold deci¬ 
sion current is nominally 10 ±5.5 milliamperes. 
The receiver circuit utilizes an optically coupled 
isolator to isolate the current loop from the ter¬ 
minal electronics. 


A current level at the receiver circuit input above 
the MARK/SPACE threshold will forward bias the 
photodiode of U1. When the U1 photodiode is 
forward-biased, the phototransistor is energized, 
supplying approximately +12 volts to the 
noninverting input of differential comparator U3. 
The comparator generates a TTL logic level which 
is applied to a three-state bus buffer U14 which is 
enabled by the signal TTYEN/ generated by the 
processor. 

With the current level at the receiver circuit input 
below the MARK/SPACE threshold, the 
photodiode and phototransistor of U1 are off and 
the output of the comparator U3 is a logic ZERO. 

5.7.1.2 Transmitter Section. The current loop 
(TTY) transmitter consists of the circuitry 
necessary to switch the current in the transmit 
loop (supplied from an external source). The input 
to the transmitter is an EIA-Ievel logic value. The 
voltage drop across the transmitter output ter¬ 
minals is less than 1.0 volt at 20 milliamperes loop 
current when marking. The maximum spacing 
leakage current is 0.5 milliamperes at 50 volts. 
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A TTL low level at the transmitter input (U14, pin 
9) when enabled by TTYEN/ will switch com¬ 
parator U3 OFF (high-impedance state), turning 
the photodiode and phototransistor of U2 off. 
With no base current drive, output transistor Q1 is 
off and the transmitter is "open" (i.e., no 
current). 

A TTL high at U14, pin 9 will energize comparator 
U3. With the output pulled low, the photodiode 
and phototransistor in U2 are energized. With 
base drive supplied to Q1, the output transistor re¬ 
mains ON, allowing current to flow in the transmit 
loop. 

5.7.2 EIA Interface 

The terminal interfaces to any device meeting the 
EIA Standard RS-232-C or the CCITT Standard 
V24, through connector J1 on the rear of the ter¬ 
minal. 

5.7.2.1 Receive Section. All inputs from J1 are 
converted from EIA/CCITT levels to TTL logic 
levels by line receiver circuits U6 and U13. The 
TTL signals are then multiplexed onto the data 
bus by U19. 


5 7.2.2 Transmit Section. Line drivers U4 and 
U5 convert the TTL logic levels to EIA/CCITT 
levels and output the signals through J1. 

5.7.3 Acoustic Coupler/Modem 
The 785 terminal uses an optional internal modem 
allowing communication over standard commer¬ 
cial telephone lines via the acoustic coupler inter¬ 
face. The internal modem interfaces with the 
communications interface through J3 on the main 
PWB and uses the EIA interface circuitry. 

The 785 modem is an originate-only modem which 
can configure itself to either a RACAL-VADIC 
3400 or Bell 103-type format. Selection of the 
modem type is controlled by an autoselection 
algorithm or manually through forcing the 3400 or 
103 mode. Interface of the modem to the 
telephone network is through the acoustic coupler 
muffs located on the rear deck of the terminal. A 
simplified block diagram of the modem used in the 
785 terminal is shown in Figure 5-16. Detailed 
schematics are in Section 7 (2265842). 



Figure 5-16. 785 Modem Simplified Block Diagram 
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There are two operating modes of the modem: the 
control mode and data transfer mode. When the 
control mode is requested by the terminal elec¬ 
tronics via the RCNTL control input signal, the 
modem unconditionally enters the control mode 
and responds with a status signal ACNTL to the 
terminal electronics PWB. During the control 
mode, the terminal electronics PWB and modem 
communicate via the -TXD and -RXD lines. 
The terminal electronics send a series of con¬ 
figuration and operating commands to the modem 
via the -TXD input and the modem responds 
with a series of status response codes to the ter¬ 
minal electronics via the - RXD output. All con¬ 
trol mode communication by the modem is han¬ 
dled by the internal microprocessor. Upon receipt 
of the various commands from the terminal elec¬ 
tronics, the microprocessor generates the ap¬ 
propriate hardware control signals to configure 
the modem circuits to the commanded state(s). 
When control mode communications have been 
completed, control mode is dropped by the ter¬ 
minal electronics deactivating RCNTL and the 
modem responds by deactivating ACNTL. When 
the control mode is dropped, the data transfer 
mode is entered. 

Upon entry into the data transfer mode, the 
modem must determine which type of modem is 
answering the call. If the autoselect mode has 
been commanded by the terminal electronics, the 
modem microprocessor begins switching the con¬ 
figuration between 3400 and 103 (with the -103 
control signal) at a 50-millisecond rate. If one of 
the forced modes is commanded by the terminal 
electronics, the microprocessor configures the 
modem for the commanded mode with the -103 
control signal. In either case, the modem searches 
for receive input energy from the answering 
modem. 

The -103 control signal from the microprocessor 
controls the generation of the +HET FREQ 
(heterodyne frequency) which controls the carrier 
frequency that the receive filter network will ac¬ 
cept. When receive energy from the answering 
modem arrives, it is coupled through the line inter¬ 
face circuit to the receive hybrid. From the hybrid, 
the receive signal is applied to the receive filter. If 
the receive filter is configured to accept the 
receive carrier frequency, the resulting filter out¬ 
put drives both the energy detect and AGC cir¬ 
cuits. The AGC circuit provides a standardized 


signal level to the 3400 and 103 demodulator cir¬ 
cuits. 

The energy-detect circuit provides the 
microprocessor with an indication that receive 
energy of the required level has been detected. 
When the microprocessor receives active energy 
detect plus detected MARK from the applicable 
demodulator circuit, the handshake routine is 
complete and an active CXR status signal is sent 
to the terminal electronics to indicate that a valid 
answering modem has answered the call. At the 
same time that the active CSR signal is generated, 
the microprocessor internally generates a MARK 
signal of the selected modem type and routes it to 
the appropriate transmitter circuit for application 
to the remote (answering) modem. At this point, 
data transmission can begin at either end. 

When the answering modem is a 3400, the 3400 
transmit circuits are used. Data from the terminal 
is routed to the modem via the - TXD input line at 
1200 bps. The -TXD data in 3400 mode is asyn¬ 
chronous; the microprocessor contains an 
asynchronous-to-synchronous buffer which syn¬ 
chronizes the input data to the internally- 
generated transmit clock from the system clock 
circuit. The resultant synchronized data from the 
microprocessor is encoded as dibits (two bits at a 
time) forming two baseband signals (+ ST/103 
TXD and +CT). The baseband signals are the 
modulating signals for the 3400 transmitter circuit. 
Carrier frequency for the 3400 transmitter is sup¬ 
plied by the system clock circuit. The resultant 
modulated carrier output of the 3400 transmitter is 
a quadrature-amplitude modulated (QAM) signal; 
QAM signals are carriers with phase shift of 0°, 
90°, 180°, or 270°, depending upon the value of 
the dibit information contained in the baseband 
signals. The modulated 3400 carrier is coupled to 
the acoustic-interface circuit where it is routed to 
the speaker output. 

When the answering modem is a 103, the 103 
transmit circuits are used. Data from the terminal 
electronics is routed to the modem via the - TXD 
input line at 300 bps. The 103 data is asyn¬ 
chronous; the microprocessor performs an inter¬ 
nal timing check on the data and synchronizes it 
to the transmit clock by adding an extra stop bit 
where necessary. The resultant synchronized data 
from the microprocessor is applied to the 103 
transmitter circuit as the + ST/103 TXD signal. 
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The +103 TXD signal along with the system clock 
frequency (from the system clock circuit) 
generates the frequency-shift-keyed (FSK) 
modulation for the 103 transmitter circuit. The 
FSK output of the 103 transmitter circuit is cou¬ 
pled to the acoustic interface circuit where it is 
routed to the speaker output. 

The receive circuits of the modem operate in the 
same manner during data transfer as that 
previously described for the handshake routine. 
When the modem is in the 103 mode, the + HET 
FREQ signal from the system clock circuit con¬ 
figures the receive filter circuits to accept the 2125 
Hz 103 carrier frequency; when the modem is in 
the 3400 mode, the +HET FREQ signal is in¬ 
hibited and the receive filter circuits are con¬ 
figured to accept the 1150 Hz 3400 carrier frequen¬ 
cy. The standardized output level of the AGC cir¬ 
cuit is applied to both the 3400 and 103 
demodulator circuits in parallel. If the receive 
signal is 103 data, the 103 demodulator circuit 
recovers the 103 baseband modulation signal and 
applies it to the receive multiplexer. If the receive 
signal is 3400 data, the 3400 demodulator circuit 
performs both carrier and clock recovery opera¬ 
tions from which the dibit data is recovered. The 
resultant dibit data is then decoded into the 1200 
bps, 3400 receive data internally in the 
microprocessor. The resultant 3400 RXD data 
signal is applied to the receive multiplexer. The ap¬ 
plicable data signal from the receive multiplexer is 
then gated to the - RXD output which is routed 
to the terminal electronics. 

Provisions are made for local test (analog loop- 
back), initiated remote test (remote digital loop- 
back), and response to remote test (although not 
shown in the block diagram). Analog loopback 
(ALB) couples the local transmitter output to the 
local receive input so that data sent from the local 
data terminal can be received by the local terminal 
and compared as required. Initiating remote digital 
loopback (RDLB) consists of transmitting data to 
the remote modem, which connects its receive 
output to its transmitter input. The remote 
modem then transmits the same data back to the 
originating modem, which processes it through its 
receive circuits to the local data terminal for com¬ 
parison with the transmitted data. Response to 
remote test consists of connecting the receive 
output to the transmit input in response to initia¬ 
tion of remote test from the remote modem. Both 
remote test modes apply in 3400 mode only. 


5.7.4 Direct Connect/Modem 
The 787 terminal uses a dual-speed, 
answer/originate, full-duplex modem which can 
configure itself to Racal Vadic 3400, Bell 212 or 
103-type formats. Selection of modem type is 
controlled by the terminal electronics PWB; selec¬ 
tion can be made automatically via the autoselec¬ 
tion algorithms or manually through forcing 3400, 
212, or 103 mode. Interface of the modem to the 
telephone network can be either of two methods, 
direct-connect or acoustic. Acoustic interface can 
only be used in 3400 or 103 modes in originate 
mode. A simplified block diagram of the 787 
modem is shown in Figure 5-17. Detailed 
schematics are located in Section 7 (2265842). 

There are two operating modes of the modem: the 
control mode and data transfer mode. When the 
control mode is requested by the terminal elec¬ 
tronics via the RCNTL control input signal, the 
modem unconditionally enters the control mode 
and responds with a status signal ACNTL to the 
terminal electronics PWB. During the control 
mode, the terminal electronics PWB and modem 
communicate via the -TXD and -RXD lines. 
The terminal electronics send a series of con¬ 
figuration and operating commands (including 
dialing) to the modem via the - TXD input and the 
modem responds with a series of status response 
codes to the terminal electronics via the - RXD 
output. All control mode communication by the 
modem is handled by the internal microprocessor. 
Upon receipt of the various commands from the 
terminal electronics, the microprocessor 
generates the appropriate hardware control 
signals to configure the modem circuits to the 
commanded state(s). When control mode com¬ 
munications have been completed, control mode 
is dropped by the terminal electronics deactivating 
RCNTL and the modem responds by deactivating 
ACNTL. When the control mode is dropped, the 
data transfer mode is entered. 

Upon entry into the data transfer mode, the 
modem must determine which type of modem is 
answering or originating the call. If the modem is 
in the originate mode and the autoselect mode has 
been commanded by the terminal electronics, the 
modem microprocessor begins switching the con¬ 
figuration between 3400 and 103 (with the LOSPD 
and BELL control signals) at a 50-millisecond rate. 
If one of the forced modes is commanded by the 
terminal electronics, the microprocessor con¬ 
figures the modem for the commanded mode with 
the LOSPD or BELL control signals. In either case. 
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Figure 5-17. 787 Modem Simplified Block Diagram 





the modem searches for receive input energy from 
the answering modem. The LOSPD, BELL, and 
ORIG control signals from the microprocessor 
controls the generation of the FHET heterodyne 
frequency (from the system clock circuits) which 
controls the carrier frequency that the receive 
filter network accepts. When receive energy from 
the answering modem arrives, it is coupled 
through the line interface circuit to the receive 
hybrid. From the hybrid, the receive signal is ap¬ 
plied to the receive filter. If the receive filter is con¬ 
figured to accept the receive carrier frequency, 
the resulting filter output drives both the energy 
detect and AGC circuits. 

The AGC circuit provides a standardized signal 
level to the 3400/212 high-speed and 103 low- 
speed demodulator circuits. The energy-detect 
circuit provides the microprocessor with an indica¬ 
tion that receive energy of the required level has 
been detected. When the microprocessor receives 
active energy detect plus the required period of 
detected MARK from the applicable demodulator 
circuit, the handshake routine is complete and an 
active CXR status signal is sent to the terminal 
electronics to indicate that a valid answering 
modem has answered the call. At the same time 
that the active CXR signal is generated, the 
microprocessor internally generates a MARK 
signal of the selected modem type (TMD for 
3400/212 mode, 103 FREQS for 103 mode) and 
routes it to the appropriate transmitter circuit for 
application to the remote (answering) modem. 
After CTS delay, data transmission can begin at 
either end. 

If the modem is in the answer mode, ringing 
voltage is detected on the telephone line and the 
call is answered either manually by the operator or 
automatically by the modem. With the modem 
configured for the autoselect mode, the 
microprocessor internally generates an answer 
tone sequence consisting of four seconds of 2225 
Hz 103 MARK (answer tone), four seconds of 
1150 Hz 3400 low-band MARK, 10 seconds of 
2225 Hz 103 MARK, and four seconds of 1150 Hz 
3400 low-band MARK. This sequence is ac¬ 
complished by alternately generating 103 MARK 
in the 103 low-speed transmitter and 3400 MARK 
in the 3400/212 high-speed transmitter. If no 
receive energy is detected during the 4-4-10-4 
answer mode sequence, the sequence repeats 
itself indefinitely. During the 4-4-10-4 sequence. 


the receiver circuits are configured to detect 212 
low-band scrambled MARK for the first four 
seconds, 3400 high-band MARK for the second 
four seconds, 103 low-band MARK for the third 10 
seconds, and 3400 high-band MARK for the final 
four seconds. With the modem configured in one 
of the three forced-answer modes, the 
microprocessor internally generates four seconds 
of 2225 Hz 103 MARK (answer tone) for transmis¬ 
sion to the remote (originating) modem via the 103 
low-speed transmitter. If the forced modem type 
is 3400, the modem configures itself to 3400 mode 
(LOSPD and BELL low) after the four-second 
answer tone burst and transmits 3400 low-band 
MARK to the remote modem via the 3400/212 
high-speed transmitter. If the forced modem type 
is a 212, the receive circuits of the modem are 
configured to search for low-band 212 scrambled 
MARK after the four-second answer tone burst. 
While searching for the scrambled MARK, the 
modem continues to transmit the 2225 Hz 103 
high-band MARK to the remote modem. If the 
forced modem mode is a 103, the receive circuits 
of the modem are configured to search for low- 
band 103 MARK after the four-second answer 
tone burst. While searching for the low-band 103 
MARK, the modem continues to transmit the 2225 
Hz 103 high-band MARK to the remote modem. In 
either autoselect or forced-answer mode, 
however, the modem searches for receive input 
energy from the originating (remote) modem 
while transmitting its answer tone sequence. 

The LOSPD, BELL, and ORIG signals from the 
microprocessor control the generation of the 
FHET heterodyne frequency (from the system 
clock circuits) which controls the carrier frequen¬ 
cy that the receive filter network accepts. When 
receive energy from the originating modem ar¬ 
rives, it is coupled through the line interface circuit 
to the receive hybrid. From the hybrid, the receive 
signal is applied to the receive filter. If the receive 
filter is configured to accept the receive carrier fre¬ 
quency, the resulting filter output drives both the 
energy detect and AGC circuits. The AGC circuit 
provides a standardized signal level to the 
3400/212 high-speed and 103 low-speed 
demodulator circuits. The energy-detect circuit 
provides the microprocessor with an indication 
that receive energy of the required level has been 
detected. When the microprocessor receives ac¬ 
tive energy detect plus detected MARK from the 
applicable demodulator circuit, the handshake 
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routine is complete. Then, an active CXR status 
signal is sent to the terminal electronics to indicate 
that a valid originating modem has originated the 
call. At the same time that the active CXR signal is 
generated, the microprocessor internally 
generates a MARK signal of the selected modem 
type (TMD for 3400/212 mode, 103 FREQS for 
103 mode) and routes it to the appropriate 
transmitter circuit for application to the remote 
(answering) modem. At this point, data transmis¬ 
sion can begin at either end. 

When the remote modem is a 3400, the 3400 por¬ 
tion of the 3400/212 high-speed transmitter cir¬ 
cuits of the modem is used. Data from the ter¬ 
minal is routed to the modem via the -TXD input 
line at 1200 bps. The -TXD data in 3400 mode is 
asynchronous; the microprocessor contains an 
asynchronous-to-synchronous buffer which syn¬ 
chronizes the input data to the internally- 
generated transmit clock (SCT) from the system 
clock circuits. The resultant synchronized data 
(TMD) from the microprocessor is encoded as 
dibits (two bits at a time) in the 3400 transmitter. 
Carrier frequency for the modulating (baseband) 
signals generated in the 3400 transmitter is sup¬ 
plied by the 4 F c output of the system clock cir¬ 
cuit. The resultant modulated carrier output of the 
3400 transmitter is a DPSK (dibit-phase-shift- 
keyed) signal; DPSK signals change the phase of 
the carrier by 0°, 90°, 180°, or 270°, depending 
upon the value of both the current and previous 
dibit information contained in the baseband 
signals. The modulated 3400 carrier is coupled to 
the acoustic and direct-connect interface circuit 
from which it is routed to the line output or 
speaker output, depending on the interface mode 
selected. 

When the remote modem is a 212, the 212 portion 
of the 3400/212 high-speed transmitter circuits is 
used. Operation of the 212 transmitter circuit is 
similar to that of the 3400 circuit described 
previously. Differences are in carrier frequencies 
(1200 Hz or 2400 Hz for 212 mode), phase shift for 
given dibit values, and the insertion of a scrambler 
circuit which scrambles the TMD transmit data 
before application to the encoder of the 212 
transmitter. Also, the 212 mode is not used when 
the modem is in acoustic-interface mode. 

When the remote modem is a 103, the 103 low- 
speed transmitter circuits of the modem are used. 


Data from the terminal electronics is routed to the 
modem via the -TXD input line at 300 bps. The 
103 data is asynchronous; the microprocessor 
sends the data to the system clock circuits which 
generate the 103 MARK-SPACE frequencies (103 
FREQS) to drive the 103 low-speed transmitter. 
The 103 low-speed transmitter generates the 
frequency-shift-keyed (FSK) 103 TX output 
signal. The FSK output of the 103 transmitter cir¬ 
cuit is coupled to the acoustic and direct-connect 
interface circuit where it is routed to the line out¬ 
put or speaker output, depending upon the inter¬ 
face mode selected. 

The receive circuits of the modem operate in the 
same manner during normal data transfer as that 
previously described for the handshake routines. 
The FHET heterodyne frequency output of the 
system clock circuits configures the receive cir¬ 
cuits to accept the input carrier frequency 
transmitted from the remote modem. The stan¬ 
dardized AGC output levels are applied to both the 
3400/212 high-speed demodulator and 103 low- 
speed demodulator circuit in parallel. When the 
receive signal is 103 data, the 103 low-speed 
demodulator circuit recovers the 103 baseband 
modulation signal and applies it to the receive 
multiplexer. If the receive signal is 3400 or 212 
data, the 3400/212 high-speed demodulator cir¬ 
cuit performs demodulation and carrier and clock 
recovery operations from which the dibit data is 
recovered. The resultant dibit data and associated 
clock signals are coupled to the system clock cir¬ 
cuits where decoding into 1200 bps RXD is ac¬ 
complished. From the system clock circuits, the 
high-speed RXD signal is routed to the 
microprocessor where it is synchronized to the ap¬ 
plicable clock signal (and descrambled in 212 
mode). The resultant 1200 bps RXD data stream is 
applied to the receive multiplexer. The applicable 
data signal from the multiplexer is then gated to 
the - RXD output which is routed to the terminal 
electronics. 

Although not shown in the block diagram, provi¬ 
sion is made for local test (analog loopback), in¬ 
itiated remote test (remote digital loopback), and 
response to remote test. Analog loopback (ALB) 
couples the local transmitter output to the local 
receive input so that data sent from the local data 
terminal can be received by the local terminal and 
compared as required. Initiating remote digital 
loopback (RDLB) consists of transmitting data to 
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the remote modem which connects its receive 
output to its transmitter input. The remote 
modem then transmits the same data back to the 
originating modem which processes it through its 
receive circuits to the local data terminal for com¬ 
parison with the transmitted data. Response to 
remote test consists of connecting the receive 
output to the transmit input in response to initia¬ 
tion of remote test from the remote modem. 
Analog loopback can be entered in 3400, 212 and 
103 modes, while both initiation of and response 
to remote test is restricted to 3400 and 212 modes. 


5.8 FIRMWARE 

The terminal operating system (firmware) is a 
multi-task, natural wait system consisting of inter¬ 
rupt processors, a scheduler, a clock routine and 


various system tasks. The operating system is 
stored in the terminal's ROM. 

The terminal operates in a real-time environment, 
and the elements that are time-critical (i.e., which 
process events requiring action within a certain 
small period of time) are separated from the 
elements that process events on a time-available 
basis. The receiver, printer mechanism control, 
keyboard and system clock are events that are 
time-critical and are handled by interrupt pro¬ 
cessors. The remaining tasks run on a time- 
available basis and include print line analysis, the 
transmitter, various timeout protocols, ABM, and 
COMMAND Mode processing. 
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Section 6 


Maintenance 


6.1 INTRODUCTION 

The 780 Series terminals are designed with several 
built-in test features to aid in quick isolation of 
failures. This section discusses the following pro¬ 
cedures: 

• Self-tests 

• Reports 

• Troubleshooting flowcharts 

• Removal and replacement of terminal 
subassemblies 

• Terminal adjustments 

• Printhead cleaning 


6.2 SELFTESTS 

The Model 780 terminals provide automatic self¬ 
test functions to verify correct terminal operation. 
Two types of self-tests are built into the terminals: 

• Power-up diagnostics tests 

• Maintenance tests 

6.2.1 Power-Up Diagnostics Tests 

The following sequence of tests is performed 
automatically by the terminal in the order in¬ 
dicated each time power is applied to the terminal. 

6.2.1.1 Indicator Test. The indicator test is in¬ 
itiated at the beginning of the power-up se¬ 
quence. The LED indicators are illuminated and 


remain on until the power-up sequence is com¬ 
pleted (approximately two seconds). 

6.2.1.2 RAM Test. The terminal processor ex¬ 
ercises the random-access memory to verify that 
data can be written to and read from each 
memory location. If an error is detected, a RAM 
failure error code is activated and is reported via 
the long bell tone and the flashing ERR/TEST in¬ 
dicator. If a RAM failure is detected, the operating 
system attempts to run with the remaining, good, 
lower order RAM devices as indicated by the CR 
report (paragraph 6.3.3). If the detected failure is 
in RAM 0, the terminal should not be operated 
before being repaired. The processor proceeds to 
the next test, but there is no assurance that subse¬ 
quent test results are valid if this test fails. 

6.2.1.3 ROM Test. The terminal processor per¬ 
forms a cyclic redundancy character (CRC) check 
of the read-only memory. If the results of the CRC 
check are unsatisfactory, a ROM failure error is 
activated. The processor proceeds to the next 
test, but subsequent test results may not be valid 
if this test fails. (Operation of the terminal is not 
recommended if this test fails.) 

6.2.1.4 Nonvolatile Memory Test. The ter¬ 
minal processor computes the CRC of the con¬ 
tents of the nonvolatile memory (configuration 
parameters). If an error is found, the processor 
reloads the configuration memory with default 
parameters, proceeds to operate with the default 
parameters, and activates a nonvolatile memory 
error code. 

6.2.1.5 Mechanism Test. On completion of 
the memory tests, the terminal controller causes 
the printhead to step to the left margin and print 
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the model number of the terminal. If any power- 
up test failures occurred, the audible tone sounds 
for one second, and the ERR/TEST indicator 
flashes until reset. 

6.2.2 Maintenance Tests 

The maintenance tests are manually initiated from 


the operator interface. A maximum of nine 
maintenance tests are available, depending on the 
model. Table 6-1 lists the tests that are available 
on each terminal. 


Table 6-1. Maintenance Tests 


Test 

Number 

Test 

Model 

Terminal 

Status 

781 

783 

78S 

787 

0 

Transmit level 



a 

B 

Online 

1 

Power-up 

X 

B 

a 

B 

Local 

2 

Local barberpole 

X 


a 

B 

Local 


Transmit check 


D 

a 

B 

Online 

4 

Remote digital loopback 



■ 

■ 

Online, 

Connected 

5 

Analog loopback 



■ 

■ 

Online, Not 
Connected 


Transmit barberpole 

X 

B 

B 

B 

Online 

7 

Transmit with error checking 


m 

B 

B 

Online 

8 

Mechanism alignment 

X 



B 

Local 

9 

CR Report (for 781 only) 

X 




Local 

A 

Mechanism alignment 


a 

B 

X 

Local 


6.2.2.1 Transmit Level Test. This test is used 
both to verify operation of the speaker in the 
acoustic muff, and its electronic driver, as well as 
to calibrate the transmit level of the selected inter¬ 
nal modem in the Model 785 or 787. This test may 
also be used with tests 3 or 6 or with data entered 
from the keyboard. During this test, the modem 
receiver is inhibited. Proper calibration is 94 
dBSPL ± 3 dB for 3400 originate mode operation. 


6.2.2.2 Power-Up. This test executes the 
Power-Up Tests described in paragraph 6.2.1. The 
test terminates automatically and prints the model 
number of the terminal. Failures are indicated by 
the sounding of the long bell tone and flashing of 
the ERR/TEST indicator. The results of the 
memory test are contained in the ERROR and CR 
reports. 
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6.2.2.3 Barberpole Test. This test prints a 
barberpole pattern at a speed depending on the 
communications rate selected. At 1200 bps or 
greater, the printer prints at the maximum print 
rate. Below 1200 bps, the printer prints at 30 cps. 
When code 29 is enabled, the printer prints at the 
maximum print rate when the terminal is OFFLINE 
or according to the selected communications rate 
when ONLINE. A typical barberpole test pattern is 
illustrated in Figure 6-1. 

6.2.2.4 Transmit Check. This test executes 
repeated transmission of the last keyboard 
character to the selected interface at the con¬ 
figured rate. The modem to be checked (103 vs 
212/3400) is selected by speed as described in 
paragraph 6.2.2.6. A new entry from the keyboard 
changes the transmit character. Any data received 
during this test is printed. The transmit check is 
helpful in providing an on-board data source for 
use in conjunction with remote digital loopback 


and analog loopback tests available on the 785 
and 787 models. 

NOTE 

Due to the modulation technique of 
the 3400 modem, a repeated stream of 
ASCII "U" characters, with even pari¬ 
ty, may cause false failure of the loop- 
back test(s), due to synchronization 
drift. 


6.2.2.5 Initiate Remote Digital Loopback 
(RDLB) Test. This test is used with test 3, 6 or 7 
or with data entered from the keyboard for testing 
the Models 785 and 787 with the 212/3400 modem 
after communications are established. If the 
remote loop cannot be established, error 32 is set 
and the long bell tone is sounded. Figure 6-2 
depicts the test setup for the RDLB test. 
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Figure 6-1. Barberpole Example 
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Figure 6-2. RDLB Test Setup 
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62.2.6 Initiate Analog Loopback (ALB) 
Test. This test is used with test 3, 6 or 7 or with 
data entered from the keyboard when the terminal 
is ONLINE but not connected. If the terminal is 
configured for 300 bps, the 103 (FSK) portion of 
the modem is tested. If the terminal is configured 


for a higher rate, the 212/3400 (PSK) portion of 
the modem is tested. After the test is initiated, the 
rate can be changed to any rate that is compatible 
with the selected modem type. Figure 6-3 depicts 
the test setup for the ALB test. 



Figure 6-3. ALB Test Setup 


6.2.2.7 Barberpole Transmit Test. This test 
transmits the barberpole pattern to the selected 
interface at the configured rate. Data received 
during this test is printed. 


6.2.2.8 Barberpole with Error Check. This 
test transmits the barberpole pattern to the 
selected interface and compares the received data 
with the transmitted data. Data received during 
this test is not printed. When errors are detected, 
the short bell tone sounds. The error count is 
printed as part of the Customer Representative 
(CR) report (refer to subsection 6.3). 

6.2.2.9 Mechanism Performance Test. This 
test verifies the performance of the printer 
mechanism and should be used whenever the 
printhead is changed. While running the test, 
check the column alignment of the ones and zeros 
being printed. If the headlift on the mechanism is 
correct (0.889 ± 0.127 mm or 0.035 ± 0.005 in.) 
and the misalignment from row to row is greater 
than 0.381 mm (.015 in.), the alignment should be 
adjusted using the pot on the sensor PWB, at¬ 
tached to the rear of the printhead stepping 
motor. Also verify that the tops and bottoms of 
the zeros are being printed; if they are not, clean 


the printhead and repeat the test. If the tops or 
bottoms of the zeros are still not being printed, ad¬ 
just the carriage rod up or down, as required, and 
repeat the test. 

If carriage jam errors occur during this test (in¬ 
dicated by the flashing of the "ERR/TEST” in¬ 
dicator, long bell tone, and error code 11), verify 
column alignment and headlift. If column align¬ 
ment and headlift are correct and carriage jam er¬ 
rors still occur, replace the mechanism. 


6.2.3 Test Procedure Instructions 

The following procedure is used to execute the 

previously described tests: 

• Model 781: 

Set the terminal ONLINE or LOCAL ac¬ 
cording to the test requirements. 

Depress TEST. The terminal responds 
with the prompt #. 

Enter the desired test number or letter. 
Terminate the test by depressing RESET. 




• Models 783, 785, 787: 

Set the terminal ONLINE or LOCAL ac¬ 
cording to the test requirements. 

Depress CMD. The terminal responds 
with the prompt 

Enter T or t for TEST. The terminal 
responds with the prompt #. 

Enter the desired test number or letter. 
When test 3, 6 or 7 is used to generate 
data for tests 4 and 5, it is necessary to 
depress CMD, T or t and the desired 
number (3, 6 or 7) to start the test. 

Terminate the test by depressing RESET. 

6.3 REPORTS 

Printed reports are available which provide infor¬ 
mation on the current configuration parameters, 
hardware status and terminal errors. The available 
reports are: 

• CONFIG report 

• ERROR report 

• Customer Representative (CR) report 

In the 783/785/787, a consolidated report is 
printed in numeric sequence beginning with report 


number 1 when the report function is terminated 
by using ENTER or CR (carriage return). 

Printing of the report resets the error status flags. 

Completion of the requested report terminates the 
COMMAND Mode. 

6.3.1 CONFIG Report 

This report prints the configuration report as 
described in paragraph 3.3.2. In the 781, the 
report is printed when the CNFG key is pressed. 
For the 783/785/787, the configuration report can 
be requested by using the report function (Report 
1) or the configure function. 

6.3.2 ERROR Report 

This report prints the error report in one of the 
following formats: 

• CR LF ERRORS: SI, S2, ...; SN CR LF 

where SI through SN are any enabled er¬ 
ror status codes as described in paragraph 
3.4.1. 

• CR LF ERRORS: NONE CR LF 

The 781 prints an error report only if an error is in¬ 
dicated, when the RESET key is pressed. 

For the 783/785/787, an error report can be re¬ 
quested by using the report function (Report 2). 
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6.3.3 CR Report 

This report provides pertinent information for 
maintenance personnel to isolate failures to the 
board level. The report prints the terminal hard¬ 
ware configuration in the following format: 


where: 


NN AA BB CC DD 00 PP HH II FG (XI X2 Y1 Y2 Y3 Z1 Z2)* 


NN 

AA 

BB 

CC 

DD 

00 

PP 

HH 

II 


= A two-digit hexadecimal identification number for the ROM set installed in the terminal. 

= A two-digit hexadecimal number representing the revision level of ROM 1. 

= A two-digit hexadecimal number representing the revision level of ROM 2. 

= A two-digit hexadecimal number representing the revision level of ROM 3. 

= A two-digit hexadecimal number representing the revision level of ROM 4. 

= A two-digit hexadecimal identification number for ROM 5. This ROM is used for patches or 
options. 

= A two-digit hexadecimal number representing the revision level of ROM 5. 

= A two-digit hexadecimal number representing the identification number of the PROM in¬ 
stalled in the terminal. 

= A two-digit hexadecimal number representing the revision level of the PROM installed in the 
terminal. 


F 


G 


= A one-digit hexadecimal number with a bit assigned to each possible RAM in the system. A 
one in the assigned bit indicates that the corresponding RAM is installed. Bit assignments 
are as shown: 


RAM 3 

RAM 2 

RAM 1 

RAM 0 


= A one-digit hexadecimal number with a bit assigned to each possible RAM in the system. A 
one in the assigned bit indicates that the corresponding RAM has been checked good by 
either the power-up test or TEST 1. Bit assignments are the same as in "F". 


NOTE 

If DD, 00, PP, HH, or II is greater than 
7F hex, then the ROM or PROM 
represented by that identifier is not in¬ 
stalled. Therefore, the highest PROM 
or ROM ID or revision is 7F hex. 


*The information in parentheses is valid only for 
785/787 terminals. 
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This information pertains to 785/787 terminals: 

XI, X2 = Two-digit hexadecimal number representing the internal modem functions that are installed in the 
terminal. Bit assignments are shown below. 


IVIN 

/ A \ 

BIT 7 BIT 6 BIT 5 BIT 4 


BIT 3 


MN 

A. i 

BIT 2 BIT 1 


BITO 


where: 

M = X, Y or Z and N = 1, 2, or 3. 

XI (0) = 3400 Originate-only 
XI (1} = 3400 Answer/originate 
XI(2) = 212 Answer/originate 
XI (3) = 103 Originate-only 
XI (4) - XI (7) = Not used 

X2(0) = 103 Answer/originate 
X2(1) = Tone dial installed 
X2(2) = Acoustic interface 
X2(3) = Direct connect interface 
X2(4) - X2(7) = Not used 


Y1, Y2, Y3 = Two-digit hexadecimal numbers representing the current status of the internal modem. Bit 
assignments are shown below. 


Y1(0) = On hook 
Y1(1) = Off hook 
Y1(2) = In RDLB 
Y1 (3) = 3400 Originate 
Y1(4) = Y1(7) Not used 

Y2(0) = 3400 Answer 
Y2(1) = 212 Originate 
Y2(2) = 212 Answer 
Y2(3) = 103 Originate 
Y2(4) - Y2(7) = Not used 

Y3(0) = 103 Answer 
Y3(1) = Forced idle 
Y3(2) - Y3(7) = Not used 

Z1, Z2 = The number of errors that have occurred since the start of TEST 7, expressed as a four-digit hexa¬ 
decimal number. 

The CR report is requested using TEST 9 on the 
781 and Report 0 on the 783/785/787. 
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6.4 TROUBLESHOOTING FLOW DIAGRAMS 


maintenance tests and the CR report to isolate 
failures to a specific board. The first diagram 
This section contains troubleshooting flow defines major symptoms and refers maintenance 

diagrams for use in conjunction with the personnel to a more detailed flow diagram. 
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Troubleshooting Flow Diagrams 
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Troubleshooting Flow Diagrams 
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Troubleshooting Flow Diagrams 
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Troubleshooting Flow Diagrams 






‘NOTES: 

1. SEE "CONFIGURATIONS" IN OPERATOR'S MANUAL 

2. SEE OPERATOR'S MANUAL 


POOR LINE QUALITY— 
ENSURE HOST MODEM 
HAS EQUALIZERS ON 


Troubleshooting Flow Diagrams 





Troubleshooting Flow Diagrams 
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REPLACE INNER COVER 
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| LOOPBACI 

ANALOG 1 
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PRINT QUALITY CHECKLIST: 

□ RELEASE ALL ALTERNATE 
ACTION KEYS (ON UNITS 
SO EQUIPPED) 

□ SET THE TERMINAL TO 
OFF-LINE 


□ PAPER LOADED PROPERLY 



Troubleshooting Flow Diagrams 




OVERHEATING CHECKLIST 

□ OBSERVE THAT TEMPERATURE IS EXCESSIVE 

□ VERIFY THAT FAN IS RUNNING. IF NOT GO TO B 

□ OBSERVE THAT TERMINAL OPERATES 
NORMALLY IF NOT GO TO H 

□ CHECK FOR OBSTRUCTION IN FAN BLADE 



Troubleshooting Flow Diagrams 














£ 


COMMUNICATIONS SYMPTOMS CHECK LIST 

□ VERIFY THAT TERMINAL OPERATES IN 
LOCAL MODE 

□ VERIFY THAT CORRECT MODEM/EIA/TTY CABLE 
INSTALLED PROPERLY 

□ VERIFY SIGNAL TO TERMINAL IS KNOWN GOOD 

□ VERIFY TERMINAL IN ON-LINE MOOE 

□ VERIFY TERMINAL CONFIGURATION IS CORRECT 



REPLACE KEYBOARD 
PERFORM CHECKLIST 
OPERATIONS 




Troubleshooting Flow Diagrams 
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6.5 SUBASSEMBLY REPLACEMENT 

The modular-designed subassemblies may be 
easily removed to facilitate repair or replacement. 
Figures 6-4, 6-5, and 6-6 show the important 
modules and their attachment and plug-in points. 
Detailed procedures are contained in the following 
subsections. 


WARNING 

Disconnect the data terminal ac 
power cord from the wall receptacle 
before attempting any internal 
disassembly procedures. The top 
board and power supply board con¬ 
tain high voltage. 


6.5.1 Terminal Cover 

Remove the terminal cover as follows: 

1. Disconnect the power cord and com¬ 
munications cable (if attached) from the 
rear of the terminal. 

2. Open the paper supply door and remove 
any paper from the terminal. 

3. Place the terminal upside-down on a pad¬ 
ded working surface. 

4. Remove the four recessed screws which 
secure the base to the cover. 

5. Firmly grasp the cover and base together 
and turn the terminal right-side up. 

6. Carefully lift the cover up and off the ter¬ 
minal. 

NOTE 

Terminals equipped with an acoustic 
coupler have two cable assemblies 
located inside the case at the rear of 
the terminal which must be discon¬ 
nected. To disconnect, simply remove 
the two connecting plugs (P401, P402) 
attached to the modem PWB. DO 
NOT disconnect by pulling on the 
wires; grasp the connectors manually 
or use small needle-nose pliers. 


Replace the terminal cover as follows: 

1. Set the terminal cover on its back, to the 
rear of the terminal base. 

2. On terminals equipped with acoustic 
couplers, connect the two acoustic 
coupler connectors (J401, J402) to the 
modem PWB. 

3. Verify that the fan, printer mechanism, 
printhead, keyboard, power supply PWB 
and modem PWB (if so equipped) cables 
are connected to their upper PWB con¬ 
nector pins. 

4. Verify that the power cord receptacle is 
inserted in its groove in the terminal base. 

5. Lower the front of the cover, keeping 
cables and wires off the heatsink and 
away from the fan blades. 

6. Guide the paper compartment rear wall 
(on the terminal cover) into the slot at the 
bottom rear of the mechanism paper sup¬ 
ply compartment. 

7. Verify that the sides, front, and rear of the 
cover are engaged in their respective 
grooves in the base. 

8. Grasp the cover and base together and 
turn the terminal upside down. 

9. Install the four screws through the base 
and tighten. 

6.5.2 Printer Mechanism 

Remove the printer mechanism as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Disconnect the printer mechanism sensor 
and motor connector, paper advance 
motor connector, headlift solenoid, 
paper-out detector (if installed) and the 
mechanism ground connector (see Figure 
6-4). 
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NOTES 

Grasp only the plastic bodies of the 
connectors when disconnecting. DO 
NOT pull on the wires. Needle-nose 
pliers may be used if more convenient. 

The printer mechanism is shock- 
mounted and will lift up without any 
difficulty. 

3. Lift the entire mechanism approximately 
100 mm (4 inches) and unplug the print- 
head connector (P5) from the main PWB. 
The connector is located below the 
mechanism. 

4. Lift the printer mechanism from the ter¬ 
minal. 

Replace the mechanism as follows: 

1. Verify that the four spaces are seated 
atop each of the four mechanism mount¬ 
ing posts. 

2. Hold the printer mechanism above the 
main PWB and connect the printhead 
connector to J5 on the PWB. 

3. Route the motor and sensor cables (P201, 
PI) under the mechanism and behind the 
left rear mounting post. 

4. Connect the sensor cable to J1 and the 
motor cable to J201. Refer to Figure 6-4 
and connect the printhead solenoid con¬ 
nector (P251) to J251 and the line feed 
stepper motor connector (P204) to J204. 
Connect the mechanism ground cable to 
the tab located beneath the line feed step¬ 
per motor. 

5. Lower the mechanism over the mounting 
posts and press down firmly on the 
mechanism to ensure proper seating of 
the mechanism on the shock-mounts. 

6. Replace the terminal cover as described in 
paragraph 6.5.1. 


6.5.3 Printhead 

Remove the printhead as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the plastic clip that holds the flat 
flexible ribbon cable to the printer 
mechanism (Figure 6-5). 

4. Release the pressure bar assembly (Figure 
6-8) by disconnecting the plastic solenoid 
linkage at the point where it attaches to 
the pressure bar assembly. 

5. Carefully remove the E-clip that holds the 
carriage wheel. Be sure that it does not 
fall into the mechanism or electronics. 

6. Loosen the two printhead mounting 
screws that secure the printhead to the 
carriage assembly. 

7. Lift the clear plastic window grasp the 
printhead assembly pulling up and back 
until it is clear of the two plastic aligning 
tabs. 

8. Gently remove the printhead assembly (if 
the printhead does not come off, repeat 
steps 6 and 7) and let the clear plastic win¬ 
dow return to its resting position against 
the platen. 

Replace the printhead as follows: 

1. Lift the clear plastic window. 

2. Slide the printhead into position onto the 
printhead carriage. Ensure that the two 
plastic pins fit into the holes on the print- 
head assembly. 

3. Tighten the two screws that retain the 
printhead assembly. 

4. Replace the carriage wheel and E-clip that 
retains the wheel. 




CARRIAGE ROD 

SUPPORT 

BEARINGS 


PLASTIC 

CLIP 


Figure 6 5. Printer Mechanism 


NOTE 


5. Adjust the printhead pressure as in¬ 
structed in paragraph 6.6.1. 

6. Lay the flexible cable under the printhead 
with a rolling loop to the left and ensure 
the cable is parallel with the front lip of 
the mechanism frame, as close to the 
mechanism frame lip as possible. 

7. Secure the flexible cable to the 
mechanism with the plastic clip. 

8. Install the mechanism in the terminal as 
instructed above in paragraph 6.5.2. 

' 9. Adjust the printhead alignment as in¬ 
structed in paragraphs 6.6.1 and 6.6.2. 

10. Replace the terminal cover as described in 
paragraph 6.5.1. 

6.5.4 Keyboard 

Remove the keyboard as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the keyboard bezel releasing the 
snap-on posts on the left and right ends 
of the keyboard and the bezel (Figure 
6 - 6 ). 

3. Press the keyboard assembly toward the 
rear of the terminal until the three front re¬ 
tainer clips are free of the keyboard. 

4. Lift the front of the keyboard assembly up 
and slide the keyboard forward off the ter¬ 
minal. 

5. Holding the keyboard in one hand, place 
the index finger of the other hand under 
the flat keyboard ribbon connector. Gent¬ 
ly pull up on the keyboard cable connec¬ 
tor until it is free of the keyboard. 

Replace the keyboard as follows: 

1. Lay the keyboard in front of the terminal 
and connect the keyboard ribbon cable 
connector to the keyboard. 


Take special care when installing the 
keyboard flex cable connector. The 
connector pins are made of a thin 
metal and are easily bent or broken. 
Verify that all pins are in their respec¬ 
tive sockets of the connector before 
applying pressure. 


2. Lift the keyboard and inset the rear edge 
into the three rear keyboard clips of the 
base while gently folding the cable 
beneath the keyboard. 

3. Push the keyboard toward the rear of the 
terminal until the front clips of the base 
are clear. Lower the front edge of the 
keyboard and insert the front edge into 
the three front clips. 

4. Install the keyboard bezel by pushing 
down on the bezel until the two end posts 
snap into place. 

5. Replace the terminal cover as described in 
paragraph 6.5.1. 


6.5.5 Fan Assembly 

Remove the fan assembly as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Unplug the fan connector (P302) from the 
main PWB at J302 (Figure 6-4). 

3. Loosen both fan bracket screws. 

4. Slide the fan motor and blades forward 
and out of the bracket. 

Replace the fan assembly by reversing the order of 
removal. 
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Figure 6 6. Keyboard Removal 











6.5.6 Battery 

Replace the battery as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Disconnect the battery connector (P4) 
from the main PWB. 

4. Remove the battery from the battery 
PWB and remove any remnants of 
double-sided tape. 

Replace the battery by reversing the order of 

removal. 

6.5.7 Main PWB 

Remove the main PWB as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Disconnect the two interboard connec¬ 
tors P603 and P604 (Figure 6-7). 

4. Remove four spacers (Figure 6-7). 

5. Slide the ac power receptacle out of its 
mounting slots. 

6. Remove the main PWB by lifting it 
straight up. 

Replace the main PWB by reversing the order of 

removal. 


CAUTION 

When replacing the main PWB, 
verify that the black conductive 
foam has been removed from the 
underside of the board. Damage to 
the terminal could result if it is not 
removed. 


6.5.8 Power Supply PWB 

Remove the power supply PWB using the follow¬ 
ing procedures (Figure 6-8): 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the main PWB as described in 
paragraph 6.5.7. 

4. Remove the power supply PWB by lifting 
it straight up. 

Replace the power supply PWB reversing the 
order of removal. 


6.5.9 Modem PWB 

Remove the modem PWB as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the main PWB as described in 
paragraph 6.5.7. 

4. Remove the modem PWB by lifting it 
straight up. 

Replace the modem PWB by reversing the order 
of removal. 


6.6 TERMINAL ADJUSTMENTS 

Under normal-operating conditions, the closed- 
loop control circuitry of the printer mechanism 
compensates for friction changes caused by wear, 
temperature variations, and component aging. No 
field adjustments are required except alignment of 
the thermal printhead after replacement of the 
mechanism or printhead assembly. If print quality 
deteriorates, do not attempt adjustments until the 
cause is fully understood. 
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Figure 6 8. Power Supply and Modem PWB'S 












6.6.1 Printhead Pressure Adjustment 
Adjust the printhead pressure as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Manually slide the printhead approximate¬ 
ly 100mm (4 inches) from the left margin. 

3. Press the printhead lift solenoid (Figure 
6-8) so that the solenoid is in the fully 
energized position. 

4. Place a measuring device along the 
solenoid linkage and measure the travel 
distance. 

5. Adjust the solenoid travel to at least 
0.5mm (0.02 inches) but no greater than 
1.1mm (0.045 inches) by rotating the 
knurled solenoid adjustment wheel 
(Figure 6-8). Rotate the wheel clockwise 
to increase printhead travel, 
counterclockwise to decrease travel. 

6 . Repeat steps 3 through 5 several times to 
make certain that the adjustment is cor¬ 
rect. 

6.6.2 Printhead Alignment 

After installing a new printhead, check a printed 
line of zeros. If the tops or bottoms are missing 
anywhere along the printed line, correct by reposi¬ 
tioning the printhead carriage rod support bear¬ 
ings (Figure 6-5) as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Loosen the screw that clamps the bearing 
to the frame. Move the bearing up if the 
bottoms of the characters are missing, or 
down if the tops of the characters are 
missing. Independently adjust each end 
of the carriage rod support for the condi¬ 
tion observed. 

3. After adjusting, verify that the printhead 
carriage does not rub against the frame 
and that the top of the printhead does not 
interfere with the clear plastic window 
and its associated roller. 


4. Retighten the clamping screws and type 
several more lines of zeros to recheck 
printing quality. Readjust as necessary. 

6.6.3 Print Image Contrast 

The print image contrast is preset at the factory 
for optimum clarity and should not require adjust¬ 
ment. If the contrast has been changed and a 
darker or lighter image is desired, use the follow¬ 
ing procedures: 

• For darker print insert a small standard 
screwdriver into the hole marked CON¬ 
TRAST located on the right side of the 
terminal (Figure 6-10); rotate the 
screwdriver clockwise (toward D), 
while printing characters from the 
keyboard, until the desired print image 
is obtained. 

NOTE 

If the print blurs, the screwdriver has 
been rotated too far. If so, adjust to a 
lighter print. 

• For lighter print, rotate the screwdriver 
counterclockwise (toward L) while print¬ 
ing characters from the keyboard, until 
the printed image is light enough. 

6.6.4 Transmit Level Adjustment (Models 785, 
787) 

The internal modem transmit lev.el is factory- 
calibrated for optimum performance with most 
U.S. telephone systems. The transmit level is not 
field adjustable. Tampering with the internal 
modem will violate the warranty and is subject to 
criminal prosecution under FCC regulations. 


6.7 PRINTHEAD CLEANING 

The printhead should be cleaned each time a new 
roil of thermal paper is loaded into the terminal. 
Clean more often if the printed image begins to 
fade because of residue accumulated on the print- 
head by using the following procedures: 

1. Remove all thermal paper from the paper 
chute. 
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Figure 6-9. Printhead Solenoid 
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2. Using 95-percent denatured alcohol, wet 
a 50mm (2 inch) wide strip across a sheet 
of good quality bond paper (Figure 6-11). 
Insert the sheet in the paper chute so that 
the wetted area appears under the print- 
head. If denatured alcohol is not 
available, rubbing alcohol can be used. 

3. Print five lines on the bond paper across 
the alcohol-wetted strip. Then advance 
the paper to a dry area and print two more 
lines. 


NOTE 

The printhead will not print a visible im¬ 
age on the bond paper. 



Wet with denatured alcohol 
2 inch strip 



Figure 6-11. Printhead Cleaning 
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Assembly Drawings 

Drawing Number 

Page Number 

Family Tree 

2265825 

7-3 

PWB Assy, Terminal Electronics 

2265830* 

7-8 

PWB Assy, Power Supply 

2265835 

7-22 

Mechanism Assy, Stepper Motor w/Printhead 

2265845 

7-26 

Carriage Assy, Printhead 

2265848 

7-31 

Solenoid, Printhead Assy 

2265849 

7-33 

Sensor Assy, Feedback Wheel Motor 

2265850 

7-35 

Motor, Drive-Printer Assy 

2265852 

7-37 

Muff Assy, Mike, 780 Series 

2265875 

7-39 

Muff Assy, Speaker, 780 Series 

2265878 

7-41 

781 RO Data Terminal 

2265881 

7-43 

781 U/L Keyboard Kit 

2265882 

7-47 

783 KSR Data Terminal 

2265883 

7-49 

785 KSR Data Terminal 

2265885 

7-53 

Cover Assy, 780 Series w/o Muffs 

2265886 

7-57 

787 KSR Data Terminal 

2265887 

7-60 

Cover Assy, 780 Series w/Muffs 

2265888 

7-64 

Keytop Assy, 781 Data Terminal 

2265895 

7-67 

Keytop Overlay, 781 Data Terminal 

2265897 

7-69 

Motor Assy, Paper Advance 

2265899 

7-70 

Keyboard Assy, 781 RO 

2265915 

7-72 

Sensor Assy, 780 Series 

2265951 

7-74 

PWB Assy, Paper Out Detector 

2265952 

7-76 

PWB Assy, VDE Power Supply 

2265970 

7-79 

Assy, International Power Supply 

2265971 

7-86 

Cover Assy, Outer 

0983809 

7-88 

Fan Assy 

0999232 

7-91 


*Two versions of this board are in use; they can be distinguished by their lists of materials, 2265830-0001 or 2265830-0002. 
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Cables 


Cable Assy, Internal Modem 
Cable Assy, Unregulated dc 
Cable Assy, Secondary dc 
Cable Assy, Modem Power Supply 
Cable Assy, TTY 

Wiring Harness, Low Paper Alarm 

Wiring Harness, Sensor 

Cable Assy, Acoustic Coupler, 780 Series 

Jumper, Voltage Conversion, 780 Series 

Cable Assy, Unregulated dc 

Cable Assy, Secondary dc 


Drawing Number 

Page Number 

2265826 

7-93 

2265840 

7-95 

2265841 

7-97 

2265844 

7-99 

2265871 

7-101 

2265898 

7-103 

2265923 

7-105 

2265932 

7-107 

2265934 

7-109 

2266000 

7-111 

2266001 

7-113 
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LIST OF MATERIALS 


OCTOBER 

24, 1980 




PART NUMBER REV 

DESCRIPTION... 


2265830- 

•0001 F 

PWB ASSY, 

780 SERIES DATA TERMINAL 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION..... 

UM 

0032 

00001.000 

0971000-0001 

IC TIL-111 OPTICALLY COUPLED ISOLATOR 

TI -TILlll 

EA 

0032A 



U1 

TI -TILlll 


0033 

00001.000 

0972625-0001 

NETWORK OC1449 OPTICALLY COUPLED 

TI -0CI449 

EA 

0033A 



U2 

TI -OC1449 


0034 

00002.000 

0996089-0004 

IC,SN74LS244N LINE DRIVER 

EA 




-SN74LS244N 


0034A 



U20 U28 





-SN74LS244N 


0035 

00001.000 

0996755-0001 

IC.SN74LS245N BUS XCVR TRANSITION 
00I295-SN74LS245N 

EA 

0035A 



U47 

001295-SN74LS245N 


0036 

00001.000 

0996029-0001 

IC,SN74LS273N OCTAL D-TYPE FLIP/FLOP 

T I -SN74LS273N 

EA 

0036 A 



U24 

TI -SN74LSZ73N 


0037 

00001.000 

0944472-0001 

NETWORK,TMS-8080 MICRO PROCESSOR 

TI -TMS8080 

EA 

0037A 



U37 

TI -TMS8080 


0038 

00001.000 

0972469-0002 

NETWORK TMS5504,1/0 AND TIMER 

TI -TMS5504 

EA 

0038 A 



U38 

TI -TMS5504 


0039 

00001.000 

0996203-0002 

IC,S 5101L-1 1024BITI256 X 4IST CMOS RAM 
034649-S5101L-1 

EA 

0039A 



U30 

034649-S5101L-1 


0040 

00001.000 

2210988-0001 

IC, HEX DIFFERENTIAL COMPARATOR 

SEE TI- DRAWING 

EA 

0040A 



U201 

SEE TI- DRAWING 


0092 

00001.000 

0972619-0004 

RESISTOR VAR 500 OHM 5% .5W 

EA 

0092A 



R137 


0093 

00001.000 

0972554-0006 

RES ISTOR,FIXEO,WIREWOUND .5 OHM 3W IX 

SEE - TI DRAWING 

EA 

0093A 



R205 

SEE - TI DRAWING 


0094 

00001.000 

0972946-0074 

RES FIX 2.4K OHM 5 t .25 W CARBON FILM 
ROH - R-25 

EA 

0094A 



R233 

ROH - R-25 


0096 

00001.000 

0972978-0098 

RES. FIXED, 750 OHMS, 1W, 5% TOL. 

SEE TI- DRAWING 

EA 

0096A 



R245 

SEE TI- DRAWING 


0098 

00002.000 

2211264-0001 

THERMISTOR, DISC 

SEE TI- DRAWING 

EA 

0098 A 



R634 R635 

SEE TI- DRAWING 


0099 

00002.000 

0972978-0142 

RES FIX COMP 5IK l WATT 5X 

QPL - RCR32G473JS 

EA 

0099A 



R636 R637 

QPL - RCR32G473JS 


0100 

00001.000 

0983937-0001 

RESISTOR,SELECTED,743/745 PWB,PVOLTS 

EA 


1224- -000 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 
2265830-0001 F 

ITEM. QUANTITY. 

0100A 

0103 00001.000 

0103A 

0119 00002.000 

0119A 

0120 00001.000 

0120A 

0121 00002.000 

0121A 

0124 00004.000 

0124A 

0125 00001.000 

0125A 

0126 00001.000 

0126A 

0127 00001.000 

0127A 

0128 00002.000 

0128A 

0129 00001.000 

0129A 

0130 00005.000 

0130A 

0131 00001.000 

0131A 

0133 00001.000 

0133A 

0134 00001.000 

0134A 

0135 00001.000 

0135A 


DESCRIPTION. 

PWB ASSY, 780 SERIES DATA TERMINAL 

COMPONENT.. DESCRIPTION. UM 

R139 

1224- -000 

0972757-0037 CAP FIX CER 0.1MF 10* 50V EA 

C209 

0996326-0009 CAPACI TOR,ELECT.,ALUM., 390 CAP MFD EA 

SEE TI- DRAWING 
C102 C625 
SEE TI- DRAWING 

2210420-0005 CAP,PLASTIC,METALLIZED,20%,4700 PF,20MHZ EA 

012624-SEE TI DWG 
C626 

012624-SEE TI DWG 

0972601-0001 CAPACITOR 200UF 200WVDC 10* EA 

056289-076443 
C623 C624 
056289-076443 

0772637-0006 TRANS ISTOR,TIS99 EA 

TI- -TIS99 
Q1 Q105 Q106 Q107 
TI- -TIS99 

2210989-0001 IC, SWITCHING REGULATOR EA 

SEE TI- DRAWING 
Q 104 

SEE TI- DRAWING 

0996801-0001 TRANS ISTOR,TIP 100 N-P—N,0ARLINGTON EA 

001295-TIP 100 
Q101 

001295-TIP 100 

0772116-0001 TRANSISTOR TIS75 EA 

TI- -TIS75 
Q109 

TI- -TIS75 

0972057-0001 TRANS IST0R-A5T2222 NPN SILICON EA 

1640-2132-000 
Q102 Q108 
1640-2132-000 

0800523-0001 TRANSISTOR A5T2907 PNP SILICON EA 

TI- -A5T2907 
Q103 

TI- -A5T2907 

0996712-0001 TRANSISTOR,TI PI 05 P-N-P POWER EA 

001295—TIP105 
Q201 THRU Q205 
GO1295-TI PI05 

0972572-0002 TRANS1STOR,TlPi21 SILICON N-P-N DARLNGTN EA 

TI- -TIP121 

Q206 

TI- -TIP121 

0538031-0020 CRYSTAL UNIT, QUARTZ EA 

SEE T -I DWG 
Y 1 

SEE T -I OWG 

2210858-0001 BUZZER, PIEZOELECTRIC EA 

SEE TI- DRAWING 
DS1 

SEE TI- DRAWING 

0996260-0001 RECEPTACLE,3-PIN AC PWR EA 

SCT -EAC-301 
J602 

SCT -EAC-301 




LIST OF MATERIALS 


OCTOBER 

24, 1980 




DADT Mild 

IRPD RPU 

nccrniPTrnN_____-_ 


2265830- 

-0001 F 

PWB ASSY, 

780 SERIES DATA TERMINAL 


T T CM 

nil A KIT V TV 

COMPONENT.. 

0972423-0005 

npsr r i pt f (in . . i 

UM 

l i tn* 

0136 

00001*000 

CONNECTOR PWB MOUNTED 3 CONTACTS NATURAL 
017105-350429-1 

EA 


0136A 



J603 

017105-350429-1 


0137 

00001.000 

0972423-0003 

CONN, PC8 HEADER 9CKT 

EA 

0137 A 



J604 


0138 

00001*000 

0996099-0013 

HEADER,RIGHT ANGLE 26 POSITIONS 

8EI - 65624-126 

EA 

0138A 



J3 

BEI - 65624-126 


0139 

00001.000 

0972493-0001 

CABLE ASSEMBLY,FLAT-FLEXIBLE 

AMP - 88178-1 

EA 

0139A 



J6 

AMP - 88178-1 


0140 

00001.000 

0972498-0001 

CONN,DBL ROW,EDGE MTG-20 POSITIONS 

EA 




-SEE DWG 


0140A 



J5 





-SEE DWG 


0141 

00001.000 

0972854-0001 

CONNECTOR,P.C. BOARD 25 POSITION 

AMP - 206584-2 

EA 

0141A 



J1 

AMP - 206584-2 


0142 

00002.000 

0406769-0001 

SCREW,SPECIAL,CONNECTOR LOCKING 

C IE - D20418-2 

EA 

0143 

00002.000 

2210188-0009 

SOCKET, LOW PROFILE, DIP, 40 PINS 
003612-DILB40P-108 

EA 

0143A 



XU37 XU38 

003612—DILB40P—108 


0144 

00005.000 

2210188-0016 

SOCKET,DIP,24-PIN,LOW PROFILE 

SEE T -I ORAWING 

EA 

0144A 



XU59 THRU XU63 

003612-DILB24P-108 


0145 

00002.000 

2210188-0014 

SOCKET,OIP,20-PIN,LOW PROFILE 

SEE T -I DRAWING 

EA 

0145A 



XU47 XU64 

003612-DILB 20P-108 


0146 

00004.000 

2210188-0013 

SOCKET,DIP,18-PINStLOW PROFILE 

SEE T -I DRAWING 

EA 

0146A 



XU44 XU45 XU56 XU57 

003612-DILB 18P-108 


0147 

00001.000 

2210188-0003 

SOCKET,LOW PROFILE,OIP,16 CONT 
003612-DILB16P-108 

EA 

0147A 



XU48 

003612-DILB 16P-108 


0148 

00001.000 

0996592-0001 

SWITCH,TOGGLE DPDT 3A/250 VAC 6A/120 VAC 
009353-9201L4H3W3QE 

EA 

0148A 



S600 

009353—9201L4H3W3QE 


0149 

00001.000 

0999430-0001 

SPACER, SWITCH 

1224-9430-019 

EA 

0150 

00002.000 

0772635-0001 

CLIP,FUSE 

LIT -102068 

EA 

0151 

00001.000 

0416434-0203 

FUSE 2.0 A 250V 3AG 

LIT - 312002 

EA 

015 1A 



F600 

LIT - 312002 


0152 

00001.000 

2265851-0001 

CLIP,BATTERY PACKAGE 

1238-5851-003 

EA 

0153 

00001.000 

2210498-0001 

BATTERY PACK, MERCURIC OXIDE 

EA 


SEE TI- DRAWING 
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LIST OF MATERIALS 


OCTOBER 

24, 1980 




PART NUMBER REV 

DESCRIPTION. 


2265830- 

-0001 F 

PHB ASSY. 

780 SERIES DATA TERMINAL 


ITEM* 

QUANTITY. 

COMPONENT.. 

DESCRIPT ION... 

UM 

0I53A 



BAT 

SEE TI- DRAWING 


0154 

00001.000 

2265921-0001 

INDUCTOR, FIXED 

EA 

0154A 



L101 


0155 

00004.000 

0972632-0001 

STRAP,TIE DOWN,CABLE—NON-STD,0-1-1/4 D. 

EA 

0156 

00000.300 

0411400-0018 

HIRE,BARE TINNED.18AHG, COPPER BUS 

IWP -18-630 

FT 

0157 

00005.000 

2265828-0001 

CLIP, TRANSISTOR 

1238-5828-004 

EA 

0158 

00004.000 

0972487-0001 

JUMPER PLUG.CONNECTOR BLACK 

5935-0900-000 

EA 

0158A 



J7 J8 J204 J607 

5935-0900-000 


0161 

00005.283 

2210083-0003 

HIRE,ELEC,COND U/L STYLE 1213,24 AHG 
090484-WTE24A 

FT 

0163 

00002.000 

0996285-0004 

HEATSINK,TRANSISTOR .750 X .750 

013103-6073B 

EA 

0165 

REF 

2265832-9901 

DIAG LOGIC, 780 SERIES DATA TERMINAL 

EA 

0166 

REF 

2265833-9901 

TEST PROC, 780 SERIES DATA TERMINAL 

EA 

0168 

00002.000 

2265934-0001 

JUMPER, VOLTAGE CONVERSION, 780 SERIES 
1238-5934-010 

EA 

0168 A 



J605 J606 

1238-5934-010 


0170 

AR 

0996527-0001 

ADHESIVE,LOCTITE 416 

059724-16SUPERBONDER 

EA 

0171 

00052.000 

0972456-0002 

PIN,.025 SQUARE 

5935-0800-000 

EA 

0173 

00002.000 

0085936-0018 

EYELET .121 BARREL OD X.219 LG FLANGE 

USH - /PSE-47 

EA 

0174 

00000.170 

0972437-0005 

INSULATION SLEEVING 1/4" HEAT SHRINKABLE 
LFS - HT-105C-UL-1/ 

FT 

0175 

00002.000 

0996521-0010 

INSULATOR, .14701A .750LG .500W 
055285-7403—09FR-54 

EA 

0176 

00001.000 

0772696-0009 

HEAOER,2 PIN .200LG SGL ROW,STRIP OF 2 

EA 




-0002363 


0176A 



J7 





-0002363 


0177 

00002.000 

0972988-0029 

SCREW 6-32 X .438 PAN HEAO CRES 

EA 

0178 

00002.000 

0411027-0805 

WA$HER,FLAT,.15610 X .312 OD X .035THK 

EA 

0179 

00002.000 

0411104-0136 

WASHER, LOCK-SPRING, HELICAL, #6 

QPL - MS35338-136 

EA 

0180 

00002.000 

0416453-0022 

NUT,PLAIN 6-32 UNC-2B HEX CRES,SMALL 

QPL - NAS671C6 

EA 

0181 

00002.000 

0972988-0016 

SCREW 4-40 X .438 PAN HEAD CRES 

EA 

0182 

00004.000 

0416622-0011 

WASHER #4 FLAT 

QPL - AN960C4L 

EA 

0183 

00002.000 

0411104-0135 

WASHER, LOCK-SPRING, HELICAL, #4 

QPL - MS35338-135 

EA 

0184 

00002.000 

0972628-0001 

WASHER,#4 .11510 .2000D-SHLDR NON-MET 

SEA -5607-45 

EA 

0185 

00002.000 

0416453-0021 

NUT,PLAIN,4-40 UNC-2B HEX,CRES,SMALL 

QPL - NAS671-C4 

EA 

0186 

00004.000 

0410898-0004 

WASHER #4 LOCK-INT TOOTH .11510 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

DESCRIPTION...* 


2265830- 

•0001 F 

PWB ASSY, 

780 SERIES DATA TERMINAL 


ITEM* 

QUANTITY. 

COMPONENT.. 

DESCRIPTION. 

UM 

0187 

AR 

0996552-0002 

ADHESIVE» 50CC BOTTLE ,WELD AND POROSITY 

BT 

0188 

00001.000 

2265966-0002 

005972-290-31 

TAPE,FOAM,OOVBLE STICK,3/4 INCH SQUARE 

EA 

0190 

00001.000 

2210188-0006 

SOCKET,LOW PROFILE,OIP, 22 PINS, 10 CONT 

EA 

0190A 

0200 

00001.000 

2265830-5001 

003612-DILB22P-108 

XU30 

003612-DILB22P-108 

AUTO INSERTED PARTS LIST FOR 2265830-1 

EA 

0203 

00001.000 

2265961-0001 

1238-3051-019 

FILTER, LINE 

EA 

0207 

00001.000 

0539370-0506 

RES FIX FILM 18.2K OHM l* .25 WATT 

EA 

0207A 

0208 

00000.063 

0972437-0001 

COR - NA55 

R 144 

COR - NA55 

SLEEVE,PVC .125 ID .025 WALL 

FT 

9999 

00002.500 

0239999-9999 

SEE - TI DRAWING 

COST, SHRINKAGE 

EA 
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LIST OF MATERIALS 


FEBRUARY 03 9 1031 

PART HUMBER REV 

DC SC P IPT 



2 2 6 “> f).! 0 - 

0007 H 

PUB AT SY 

t?H9 SlPirSt TOP HOARD 


I T F: f 1 . 

QUANTITY. 

COMPONENT. . 

DC SCRIPTION.*. 

IJM 

0037 

00001,000 

0971000-0001 

IC TIL-111 OPTICALLY COUPLED ISOLATOR 

EA 

0 0 3 2 A 

00 3 3 

00001.000 

097 762 5-0001 

TI -Tftlli 

ill 

TI -TTLlll 

NETWORK or [449 OPTICALLY COUPLED 

EA 

oo .3 

00 34 

CO002•JOO 

09 96 08 9-Q004 

T1 -QCI449 

U2 

Tt -OC[449 

IC.SN74LS244N LINE OR[VCR 

EA 

0 0 3 4 A 

0035 

00001.000 

09 9 6 755-0001 

-SN74LS244N 

U70 U28 

-SN74L S244N 

ICtSN74LS245M BUS XCVR TRANS[T f ON 

EA 

0035A 

0036 

OG 001•000 

0996029-0091 

00129 5-SN74L S245N 

U4 7 

001295-SN74LS245N 

ICtSN74LS273N OCTAL D-TYPF FLIP/FLOP 

EA 

0 03 6 A 

0037 

00001.000 

094 L 4 77-0001 

TI -SN74L S273N 

U24 

T I -SN74LS273N 

NETWORK,TMS-R080 MICRO PROCESSOR 

EA 

00 37 A 

003 8 

O0001.000 

0977469-000? 

TI -TMS8080 

U 3 7 

T I - T MS8080 

NETWORK TMS5504,I/0 AND TIMER 

EA 

003 8A 

0030 

GO001•000 

0996203-0007 

I [ -TMS5504 

U38 

TI -TMS5504 

U,S 510[L—1 1024BIT(256 X 4)ST CMOS RAM 

EA 

0039A 

0040 

00001.000 

721098 3-000 l 

0346 49—S 5101L-1 

U30 

G34649-S5101L-1 

IC, HEX DIFFERENTIAL COMPARATOR 

FA 

0040 A 

0061 

00001.ooo 

0977946-0062 

SCF TI- DRAWING 

U 701 

SEE T[- DRAWING 

RFS FIX 750 OHM 5 % .25 W CARBON FILM 

F. A 

0 0 61 A 

009 2 

00001.900 

0972619-0004 

RON - R-25 

R 143 

ROM - R-75 

RESISTOR VAR 500 OHM 5* . SW 

EA 

0092 A 

0093 

00001.000 

0977694-0006 

R 13 7 

RESISTOR,FIXEOtWIREWnUNO .5 OHM 3W l? 

EA 

00 93 A 

0094 

00001.000 

C972946-0074 

SEE - Tl DRAWING 

R20 5 

SEC - Tl DRAWING 

PCS FIX 2.4K OHM 5 X ,25 VI CARBON FILM 

EA 

0094A 

0096 

00001.000 

0972978-0098 

ROM - P-25 

R233 

ROM - R—25 

PCS. FIXED, 750 OHMS, 1W, 5S TOL. 

FA 

0096A 

0098 

0000?.000 

7211764-9001 

SEE TI- DRAWING 

R 245 

SEE TI- DRAWING 

THERMISTOR, DISC 

EA 

0098 A 

0099 

00007.080 

0972978-0147 

SEE TI- DRAWING 

R634 R 635 

SEE T[— DRAWING 

RES FIX COMP 51K 1 WATT 5% 

EA 


QPL - RCR32G473JS 




LIST OF MATERIALS 


FEBRUARY 

03 » 1901 





PART N < 1M B E R REV 
2265830-0002 H 

OF SC RI PTION.... 

PUB ASSY,78G StRH S, TOP BOARD 



r t r m 

QUANT TTY. 

COMPONENT.. 

ni sr r p T f on .... 


UM 

0099A 

R636 R637 

QPL - PCR32G473JS 





0100 

000,01.000 

0 9 83 93 7-0001 

RES! STOR , SELECTED, 743/74 5 PWB.PVOL IS 

FA 




1224- -000 



0100A 



R1 39 

1224- -000 



0 119 

0)002.000 

0996320-0009 

CAPACITOR,ELECT.,ALUM. « 390 CAP 
SEC TT- DRAWING 

MFD 

EA 

01 19A 



C 102 C625 

SEE II- DRAWING 



0120 

00001.000 

2210 420-000 5 

CAP,BLASTIC,METALLI ZED,20?,4700 
012624-SEE TI OWG 

PF,20MHZ 

FA 

0 12 0 A 



C 62 6 

0126?4-srr TI DWG 



0121 

00002.000 

0 C >72 6 01-0031 

CAPACITOR 29OUT 200WVDC 10 % 
056289-D76443 


EA 

01 21A 



C 62 3 C6 24 

056289-076443 



0124 

00004.000 

0772637-0006 

TRAN 51STOR,TIS99 

TI- -TIS99 


EA 

0 L24A 



QI Q105 Q106 Q107 

TI- -TIS99 



0125 

OCOCl.000 

2210989-0001 

1C, SWITCHING REGULATOR 

E TI- DRAWING 


EA 

0 i 2 5 A 



Q104 

SEE TI- DRAWING 



0126 

00001 .000 

05 96.901 -000 1 

TRANSISTOR,TIP100 N-P-N.OARLINGTON 

EA 




001295-TiPI 00 



0 1 2 6 A 



0101 

00129 5-TIP 100 



0 L 2 7 

00001.000 

0772116-0001 

TRANSISTOR TIS75 

TI- -TIS 75 


EA 

0127A 



Q 109 

TI- -TIS75 



012 8 

00002.000 

39 72 05 7-0001 

TRANSISTOR-A5T2222 NPN SILICON 
1640-2132-000 


EA 

0 1 20 A 



0102 0108 

164 3-2 L32-000 



0129 

00001.000 

0800523-0001 

TRANSISTOR A5r2907 PNP SILICON 
TI- -A5T2907 


EA 

0129A 



Q103 

TI- -A5 T 2907 



01 30 

00 905.00 0 

9996 712-0001 

TRANSISTOR,TIP105 P-N-P POWER 

09129 5-TlP10 5 


EA 

0130A 



0^01 THRU Q205 

001295-TIP 105 



0 131 

00001.000 

09725/2-0002 

TRANSISTOR,TIP121 SILICON N-P-N 
TI- -TIPI21 

DARLNGTN 

EA 

0131 A 



0206 

TI- -TIP 121 



01 33 

09091.000 

>53803 1-0929 

CRYSTAL UNIT, QUARTZ 

SEE T -1 OWG 


EA 

0 1 3 3 A 



Y 1 

SFF T -I DWG 



01 3 4 

00001.000 

2210853-0001 

BUZZER, PIEZOELECTRIC 

SET TI- DRAWING 


EA 

0134A 



DS1 

SEE TI- DRAWING 



01 35 

OOOOi.000 

0996260-0001 

RECEPTACLE,3-PIN AC PWR 

SCT -EAC-301 


EA 

0 13 5 A 



J602 

SCT -EAC-301 
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LIST OF MATERIALS 


FEBRUARY 

05* 1981 




PART NUMBfR RFV 

2? 65810-0032 H 

DE-SCRIPT ION. 

PWB ASSY.7B0 SERIFS, TOC (U1ARD 


ITEM. 

QUANTITY . 

COMPONENT.. 

DESCRIPTION. 

UM 

01 36 

00001.900 

0972423-0095 

cnNNrcrnR pwb mounted 3 contacts natural 

017105-350429-1 

EA 

01 36 A 



J60 3 

017105-350429-1 


0137 

00001.000 

09 7 24? 3-0003 

CONN* PCB HEADER 9CKT 

FA 

0 13 7 A 



J 604 


0130 

00001.000 

0996 099-0013 

1IEADCR »P 1GHT ANGLE 26 POSITIONS 

DEI - 65624-126 

EA 

0130 A 



J 3 

BFI - 68624-126 


0139 

00001.900 

0972493-0001 

CABLE ASGEMRLY.F l.AT-FLEX IBLE 

AMP - 88178-1 

EA 

01 39A 



J6 

AMP - 88178-1 


0140 

09001.000 

0972493-0001 

COMF1 ,OBL ROW,EDGE MTG-20 POSITIONS 

EA 




-SEC DWG 


0 14 0 A 



J 5 * 





-SEE DWG 


0141 

00001.000 

0972854-0001 

CONNECTOR,P.C. BOARD 25 POSITION 

AMP - 206584-2 

EA 

0 i 41A 



J1 

AMP - 206584-2 


014? 

OQ002.000 

0406769-0001 

SCREW,SPEC IAL,CONNECTOR LOCKING 

LIE - D20418-? 

EA 

0143 

G000? .000 

221C18B-C018 

SOCKET,DIP,40-PINS,LOW PROFILE 

SEE T -I DRAWING 

EA 

01 43 A 



X113 7 XIJ3 8 

SEE T -I DRAWING 


0! 44 

00005.000 

2210188-0016 

SOCKET,DIP,24-PIN,LOW PROFILE 

SEE I -I DRAWING 

EA 

01 44A 



XU59 THRU XU63 

SEE T -I DRAWING 


0145 

00002.000 

2210188-0014 

SOCKET,DIP,20-PIN,lOW PROFILE 

SEE T -I DRAWING 

EA 

01 45A 



XU47 XU64 

SEC T -I DRAWING 


01 46 

00004.000 

2210188-0013 

SOCKET,DIP,18-PINS,LOW PROFILE 

SEE T -I DRAWING 

EA 

01 46 A 



XU44 XU45 XU5& XU57 

SEE T -I DP AWING 


0147 

00001.000 

2210188-0012 

SOCKET,DIP,16-PINS,LOW PROFILE 

SEE T -I DRAWING 

EA 

0147A 



xi 1 4 a 

SEE T -I DRAWING 


01 40 

ooooi. 000 

0996592-0001 

SWITCH,TOGGlE DPDT 3A/250 VAC 6A/120 VAC 
009353-9201L4H3W3QE 

EA 

0 14 8 A 



S600 

009353-9201L4H3U3QE 


0149 

00001.009 

0999430-0001 

SPACER, SWITCH 

1224-9430-020 

EA 

0150 

00002.000 

0772635-0001 

CLIP,FUS F 

LIT -102068 

EA 

0151 

00001.000 

0416 4 3 4-C 2 0 3 

rtlSE 2.0 A 250V 3AG 

LIT - 312002 

EA 

01 51 A 



P 600 

LIT - 312002 


01 52 

OOOOI.000 

2265851-0001 

CLIP,RATTERY PACKAGE 

1238-5851-003 

EA 

01 53 

ooooi.coo 

2210498-000} 

BATTERY PACK, MERCURIC OXIDE 

EA 


SEE TI— DRAWING 
BA r 

SEE TI- DRAWING 


01 53 A 





LIST OF MATERIALS 


f EBRDARY 01, 1 9t11 

part number r rv 

nr sc dipt i 



2 ? 65830- 

000 ? H 

PWB ASSY, 

780 SFRIES, TOP BOARD 


IT CM . 

quantity. 

COMPONENT. . 

nrscR I PT ION. - ..-. . 

UM 

0154 

00001.000 

33659?1-0001 

INDUCTOR, FIXED 

EA 

01 54A 

0155 

00004.000 

C972632-000 l 

L 101 

STRAPfTIE DC) WN, CABLE-NUN-STD ,0-1-1 /4 D. 

EA 

0150 

00000.300 

041 1 400-0018 

WIRT,RARE TINNER,1RAWG, COPPER BUS 

FT 

01 57 

00005.000 

3365838-0301 

IWP -18-630 

CLIP, TRANSISTOR 

EA 

0158 

00004.000 

09 7348 7-0001 

1238-5828-005 

JUMPER PLUG,CONNECTOR BI.ACK 

EA 

01 58 A 

0161 

00000.688 

3310083-0003 

5935-0900-000 

J7 JR J204 .1607 

5935-0900-000 

WIRE,ELEC,CONO U/L STYLE 1213,24 AWG 

FT 

0163 

00003.000 

09 Or 3 8 5- 0004 

090484-WTE24A 

HEATSINK.TRANSISTOR .750 X .750 

EA 

01 65 

REF 

3365 8 33-9901 

013 103-6073B 

01 AG LOGIC, 780 SERICS DATA TERMINAL 

EA 

0166 

REF 

226583 5-9901 

TEST PROC, 780 SERIFS DATA TERMINAL 

FA 

0168 

00001.000 

2365934- )301 

JUMPTP, VOLTAGE CONVERSION, 780 SERIES 

EA 

01 6CA 

0170 

A f> 

09 96 8? 7-OCO1 

l 338-5934-012 

J605 

1338-5934-012 

ADHESIVE,LOCTITE 416 

EA 

0171 

00051.000 

09 72456-0002 

059724-16 SUPERBONOER 

PIN,.025 SQUARE 

EA 

01 73 

00003.000 

0035936-001 3 

5935-0300-000 

EYELET .121 BARREL OD X.219 LG FLANGF 

EA 

01 74 

00000.170 

0973437-0005 

USH - SSE-4T 

INSULATION SLEEVING 1/4" HEAT SHRINKABLE 

FT 

0175 

00003.000 

0996531-0010 

LFS - HT-1 05C-IIL- 1/ 

INSULATOR, . 14701 A .750LG .500W 

EA 

01 77 

00003.000 

c 

fNj 

C 

1 

X 

or 

0 55 235— 740 3-OOFR-54 

SCREW 6-32 X .438 PAN HEAO CRES 

EA 

0178 

00003.000 

041 102 7-0805 

WASHER,ELAT,.15610 X .312 00 X .035THK 

EA 

0179 

OCOO?.000 

0411104-0136 

WASHER, LOCK-SPRING, HELICAL, *6 

EA 

01 80 

00003.000 

0416453-002? 

QPL - MS35338-136 

MUT,PLAIN 6-32 UNC-2B HEX CRTS,SMALL 

EA 

0181 

00003.000 

0973938-9916 

QPL - NAS671C6 

SCREW 4-40 X .43B PAN HFAO CRES 

EA 

018? 

00004.000 

041662 3-O01 1 

WASHER It 4 FLAT 

EA 

0183 

00002.000 

0411104-3135 

CPL - AN960C4L 

WASHIR, LOCK-SPP.ING, HELICAL, #4 

EA 

01 34 

0 0 0 0 ? .030 

09 7? 62 8- 0301 

OPt - MS35338—I 35 

WASIIrR,K4 . 115ID . 20000-SHLDR NON-MET 

EA 

0135 

00003.000 

0 * 16 4 5 3-0021 

SEA -5607-45 

NUT, PI AIN,4-40 CINC-7B HEX , CRES .SMALL 

EA 

01 86 

00004.000 

0410898-0004 

QPL - NAS67L-C4 

WASHER If 4 LOCK-1 NT TOOTH .11510 

EA 

01 37 

AR 

0996552-0002 

ADHESIVE,50CC BOTTLE,WELD AND POROSITY 

BT 

01 88 

00001.000 

2 ? 65966-0002 

005072-290-31 

TAPE,EOAM,DOVOLE STICK,3/4 INCH SQUARE 

EA 

01 90 

00001.000 

231 0188-0015 

SnCKrT,OIP,22-PIHS,LOW PROFILE 

EA 


sm t -i or awing 

01.90 A XU30 

SEE T -I DRAWING 
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LIST OF MATERIALS 


Ff BRUARY 03, 198L 


PART NUMBER REV OESCPIPTION. 

2?65 030-0002 H PWB ASSY,780 SERIES, TOP BOARO 


ITEM. QUANTITY. COMPONENT. • DESCRIPTION... UM 

0200 00001.000 2265830-5002 AUTO INSERTED PARTS LIST FOR 2265830-2 EA 

I 238-3052-017 

0201 00001.000 2266005-0001 INDUCTOR, TRANSIENT SUPPRESSOR EA 


0205 00001.000 0072046-0057 RES FIX 470 OHM 5 7 .25 W CARBON FILM EA 

ROM - R-25 

0 2 0 5 A R142 

poh - R-25 

0207 G000I.000 0530370-0606 RES TIX FILM 18.2K OHM 17 .25 WATT FA 

COR - NA5 5 

0 20 7 A Pv 14 4 

COR - NA55 

0208 00000.063 0972437-0001 SLEEVE,PVC .125 10 .025 WALL ET 

SEE - TI DRAWING 

9999 OGD02.5OC 0239999-9999 COST, SHRINKAGE EA 
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NOTES: UNLESS OTHERWISE SHEQFED: 

CD ALL DIMENSIONS ARE IN MILLIMETRES 
Q3 GENERAL TOLERANCES 
OWE PLACE = t 0.5 
TWO PLACE *£ 0.2 S 
5 SCREW THREADS ARE IN INCHES 
•% ClINTH/NG COMPONENT LEADS OPTIONAL 
1 DO NOT SOLDER ON COMPONENT 3J0E OF BOARD 
|5| MASK TOO LIMA HOLES ON BOTH SIDES OFBQARD 
TO PREVENT SOLDER FH3MOITERIM6 HOLES 
0 37XMP OR MARK 3ITEC0DE IN APPROXIMATE LOCATION 
INDICATED. THE CODE WILL INDICATE SITE YEAR AND 
WEEK OF MANUFACTURE AS QMERNED BT DRAWING 
0394336. PARAGRAPHS.!) 


ffl STAMP OR MARK RUN NUMBER IU APNKMIMATE 
LOCATION 

[U STAMP OR MARK REFERENCE DESIGNATOR CCR622) 

_ IN APPROXIMATE LOCATION 

® TIE-WRAP f/TEMSS) KNOTS SHOULD BE TOSITONED ON 
, THE COMPONENT SIDE OF PWB I ITEM 0 
ILt INSTALL JUMPER RU& (ITEM 47) ON J60I PM^ 070168)* 
AT FUNCTIONAL TE5T 

<2. TIGHTEN SCREWS ON 0600 HEATSINK TO 0J7 MM-ALL 
OTHER SCREWS TIGHTEN TO 0.3 NM. 

m xmeYimoouH£5Kxpvcama 

m ITEM 100 ON THE -OOOILM CONSISTS OF COMPONENT'S 
a WHICH ARE AUTD4W52RTED AND GDNTAIMED IN THE 

B -yoo Lyw 


03 RESISTORS RG0I4 R60Z ARE TO BE ARPROXIMATEDT- - 
CENTERED OVER HDLE5 BELOW THEM-AND ARE 
NOT TO TOUCH PWB. SPACE OFF PWB MAXIMUM 
2.39 MM. 

Q§ MOD 4 RG09 TO BE SHADED OFF PWB A MINIMUM 
OF 0.79 MAXIMUM 2.39 
0 Mur o/CMf «r«r mat m mmm wwssar 
aim 5%; mo mam* owm tv, ano ecmcEN 

•SpLT RfUKAJOt f/TEVtJjAWMEtrstm 
(ITEM 63) 
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Z265835-3D0I 

2263835-0001 

AUTD/NSETHTED MKTS LIST FOB 2265*35-1 
TOWER SUPPLY ASSY. 7B0 SERIES. I3VZ3DV 


PART NUMBER 

BSafiPTiou 


Imetrici 



’ i 

’ V'l 

f 










LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

2265835-0001 E 

DESCRIPTION... 

POWER SUPPLY ASSY» 780 SERIES, 120/230V 



ITEM. 

QUANTITY* 

COMPONENT.. 

DESCRIPTION. 

... 

UM 

0002 

0002A 

00001*000 

0972499-0001 

NETWORK,LM320T-5.0/MC7905CP,-5 VOLT 
SEE - TI DRAWING 

U600 

SEE - TI DRAWING 


EA 

0003 

0003 A 

00001.000 

0222224-2741 

NETWORK SN72741P OPERATIONAL AMP 
—SN72741P 

U601 

-SN72741P 


EA 

0004 

0004A 

00002.000 

0972942-0022 

RESISTOR, FIX., 1.20K, 5W, 5* TOL. 
SEE TI- DRAWING 

R601 R602 

SEE TI- DRAWING 


EA 

0005 

0005A 

00001.000 

0972942-0047 

RES FIX 22K OHMS 5 WATT 10* 

DAE - CW OR RS SERI 

R600 

DAE - CW OR RS SERI 


EA 

0006 

0006A 

00001.000 

0972978-0107 

RESfFXOtCMPSNtlWf 5*, 1.8 K OHMS 
039008-SEE TI DWG 

R605 

039008-SEE TI DWG 


EA 

0007 

0007A 

00001.000 

0972978-0069 

RES FIX COMP 47 OHMS l.OW 5* 

SEE - TI DRAWING 

R604 

SEE - TI DRAWING 


EA 

0008 

0008 A 

00001.000 

0972978-0065 

RESISTOR,FIX.,33 0HMS,1W, 5* TOL. 

SEE TI- DRAWING 

R611 

SEE TI- DRAWING 


EA 

0009 

0009A 

00001.000 

0972228-0010 

RESISTOR,VARIABLE 10K OHM CERMET FILM 

BOU - 3006P—1-103 

R621 

BOU - 3006P—t-103 

EA 

OOU 

0011A 

00001.000 

0538425-0131 

RESISTOR, FIX., 68K OHMS, 2W, 5* TOL 
SEE TI- DRAWING 

R609 

SEE TI- DRAWING 


EA 

0015 

0015A 

00001.000 

0972978-0083 

RES FIX COMP 1.0 W 180 OHMS 5 * 

QPL -RC32G181JS 

R607 

QPL -RC32G181JS 


EA 

0030 

0030A 

00003.000 

0412645-0015 

CAPACITOR,.1 UF *80,-20* 500VDC CER 
1222-3866-000 

C600 C601 C602 

056289-41C92 2/ 

DIEL 

EA 

0031 

0031A 

00001.000 

0972928-0001 

CAP FIX MICA 1000 PF 500V 5X 

C603 


EA 

0032 

003 2 A 

00001-000 

0972924-0019 

CAP FIX TANT SOLID 22 MFD 10 * 35 
QPL -M39003/1-2306 

C616 

QPL —M39003/1-2306 

VOLT 

EA 

0033 

0033A 

00001.000 

0972924-0015 

CAP FIX TANT SOLIO 47 MFD 10 * 20 
QPL -M39003/1—2295 

C621 

QPL -M39003/1-2295 

VOLT 

EA 

0035 

0035A 

00001.000 

0996326-0009 

CAPACITOR,ELECT..ALUM., 390 CAP MFD 
SEE TI- DRAWING 

C604 

SEE TI- ORAWING 


EA 

0036 

00004.000 

0996326-0010 

CAPACITOR,ELECT..ALUM., 680 CAP MFD 
SEE TI- DRAWING 


EA 
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OCTOBER 

24, 1980 

--LIST OF MATERIALS- 


PART NUMBER REV 

' 2265835-rOOOl E 

DESCRIPTION... 

POWER SUPPLY ASSY, 780 SERIES, 120/230V 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCR IPTION...... 

UM 

0036A 



C607 THRU C610 

SEE TI- DRAWING 


0037 

00002.000 

0996326—0011 

CAPACITOR,ELECT.,ALUM., 1000 CAP MFD 

SEE TI- DRAWING 

EA 

0037A 



C605 C606 

SEE TI- DRAWING 


0038 

00001.000 

0412735-0047 

CAPACITOR,.0047UF 3000VDC 20* EX CER 
071590-0030-472 

EA 

0038 A 



C622 

071590-0030-472 


0044 

00001.000 

0996281-0005 

RECTIFIER,SILICON.FAST RECOVERY 
014099-SS3891 

EA 

0044A 



CR604 

014099-SS3891 


0045 

00001.000 

0996281-0006 

RECTIFIER,SS3892/UES1302,VIR1100V II0I6A 
014099-SS3892 

EA 

0045A 



CR605 

0 14099-SS3892 


0054 

00001.000 

0996703-0002 

TRANSIST0R,NPN,125WATT,SJ9094—2 

SEE TI- DRAWING 

EA 

0054A 



Q600 

-SEE DRAWING 


0055 

00001.000 

0972957-0001 

TRANSISTOR,2N930A NPN LOW CUR AMP,T0-18 
MOT - 2N930A 

EA 

0055A 



G603 

MOT - 2N930A 


0056 

00003.000 

0972057-0001 

TRANSISTOR-A5T2222 NPN SILICON 

EA 




1640-2132-000 


0056A 



Q601 Q602 Q606 

1640-2132-000 


0057 

00002.000 

0800523-0001 

TRANSISTOR A5T2907 PNP SILICON 

TI- -A5T2907 

EA 

0057A 



Q604 Q605 

TI- -A5T2907 


005 8 

00001.000 

2265963-0001 

XFORMER, SW RGLTR, PWR SPLY 

EA 

0058 A 



T600 


0059 

00001.000 

0945247-0002 

INDUCTOR,10 UH,5 AMP,FERRITE CORE 

EA 

0059A 



L600 


0060 

00002.000 

0945247-0005 

INDUCTOR,10UH,3AMP,FERRITE CORE 

EA 

0060A 



L602 L603 


0061 

00001.000 

0945247-0004 

INDUCTOR,5UH,3AMP,FERRITE CORE 

EA 

0061A 



L601 


0062 

00001.000 

0533599-0014 

HEAT SINK,.75HT U29W 1.63LG ELEC CMPNT 
09 8978-LAT03B3CB 

EA 

0063 

00001.000 

0996285-0004 

HEATSINK,TRANSISTOR .750 X .750 

0 13103-6073B 

EA 

0064 

00001.000 

0996151-0009 

HEADER,PIN,4 PINS, STR. DOUBLE ROW 
022526-65611-108 

EA 

0064A 



J600 

022526-65611-108 


006 5 

00001.000 

2265840-0001 

CABLE ASSY, UNREGULATED O.C. 
1238-5840-014 

EA 

0066 

00001.000 

2265841-0001 

CABLE ASSY, SECONDARY D.C. 

1238-5841-014 

EA 
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LIST OF MATERIALS- 


OCTOBER 24? 1980 

PART NUMBER REV 

2265035-0001 E 

ITEM, QUANTITY, 

DESCRIPTION..... 

POWER SUPPLY ASSY. 780 SERIES. 120/230V 

COMPONENT.. DESCRIPTION... 

UM 

0067 

00001,000 

0972487-0001 

JUMPER PLUG?CONNECTOR BLACK 

EA 

0068 

00001,000 

0772696-0009 

5935-0900-000 

HEADER,2 PIN .200LG SGL ROW,STRIP OF 2 

EA 

0068A 

0069 

00001,000 

2265966-0001 

-0002363 

J601 

-0002363 

TAPE* FOAM?OOVBLE ST1CK*1 INCH SQUARE 

EA 

0075 

REF 

2265837-9901 

DIAG, LOGIC. 780 SERIES POWER SUPPLY 

EA 

0076 

REF 

2265838-9901 

TEST PROC, 780 SERIES POWER SUPPLY 

EA 

0077 

00002,000 

0972988-0019 

SCREW 4-40 X ,750 PAN HEAO CRES 

EA 

0078 

00004,000 

0411101-0057 

LOCKWASHER » 4 EXTERNAL TOOTH CRES 

EA 

0079 

00002,000 

0416925-0400 

QPL - MS35335-57 

SPACER. #4 1/8**LG ALUM ANODIZED 

EA 

0080 

00004,000 

0416622-0011 

—NAS43DD0-8 

WASHER #4 FLAT 

EA 

0081 

00003,000 

0416453-0021 

QPL - AN960C4L 

NUT,PLAIN,4-40 UNC-2B HEX.CRES,SMALL 

EA 

0082 

00001,000 

0972988-0016 

QPL - NAS671-C4 

SCREW 4-40 X .438 PAN HEAD CRES 

EA 

0083 

00001.000 

0411104-0135 

WASHER, LOCK-SPRING? HELICAL? #4 

EA 

0084 

AR 

0415886-0001 

QPL - MS35338—135 

SILICONE COMPOUNDI8 OZ TUBEIMETAL OXIDE 

EA 

0085 

00002,000 

0972632-0001 

WAK - 120 

STRAP,TIE DOWN.CABLE—NON—STO.O—1-1/4 D. 

EA 

0086 

00001.000 

0972608-0001 

DIODE,1N5820 3AMP SCHOTTKY RECTIFIER 

* EA 

0086A 

0100 

00001,000 

2265835-5001 

MOT -1N5820 

CR622 

MOT -IN5820 

AUTO INSERTED PARTS LIST FOR 2265835-1 

EA 

9999 

00000.750 

0239999-9999 

1238-3551-013 

COST? SHRINKAGE 

EA 
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NOTES CONT FROM SH I 

[5] INSURE THAT DANCER SPRING- (ITEM fc)lS h 
OR PRELOADED. A NORMAL LOAD APPLIED TO 
OF ROLLER 0 VEM IS) SHDUL D MEASURE E8 
DRAMS WHEN DANCER ROLLER BOTTOMS C 
="AAV,E 

E INSTALL PAPER DEFLEC7PR (ITEM 7) Z'JCH ' 
NO' MORE THArsi /, ?S EX/STS BE7WEE N 
(ITEM H) AND THE PAPER DEFLECTOR 


S. RE£SD(^)._ 


RR . 


REF®,.. 


8 


7 


££65 845 



V 














OCTOBER 

24, 1980 

--LIST OF MATERIALS—-- 


PART NUMBER REV 

DESCRIPTION. 


2265845- 

•0001 F 

MECH ASSY, 

STEPPER MOTOR W/PRINTHEAD 


ITEM* 

QUANTITY. 

COMPONENT.. 

DESCRIPTION. 

UM 

OOOI 

00001*000 

0941348-0001 

FRAME,MECHANISM,743/745/765 

EA 

0002 

00001*000 

2265852-0001 

MOTOR, DRIVE PRINTER ASSY 

1238-5852-000 

EA 

0003 

00001.000 

2265849-0001 

SOLENOID,PRINTHEAD ASSY 

1238-5849-000 

EA 

0004 

00001*000 

2265848-0001 

CARRIAGE ASSY,PRINTHEAD 

1238-5848-000 

EA 

0005 

00001.000 

0983818-0001 

WINDOW ASSY 

1222-3818-000 

EA 

0006 

00001.000 

0983873-0001 

SPRING,DANCER 

1224-3873-021 

EA 

0007 

00001*000 

2200030-0001 

DEFLECTOR,PAPER 

1224-0030-013 

EA 

0008 

00001*000 

2265827-0001 

ARM, PULLEY TENT ION 

1238-5827-016 

EA 

0009 

00001.000 

0983883-0002 

SPACER, PULLEY- PMT 

1224-2883-016 

EA 

0010 

00001*000 

0199488-0001 

BALL BEARING 

EA 

0011 

00001.000 

0999258-0002 

SPRING,CABLE TENSION IMK12) 
0000-0000-000 

EA 

0012 

00001.000 

0999263-0003 

ROLLER,PAPER DRIVE 

EA 

0013 

00001.000 

0772684-0005 

BEARINGS,SLEEVE-FLANGED NYLON .2510 ID 
THM -4L1 

EA 

0014 

00001.000 

2265863-0001 

PULLEY,IOLER 

1238-0000-000 

EA 

0015 

00001.000 

0983872-0001 

ROLLER,DANCER 

1224-3872-021 

EA 

0016 

00002.000 

0983874-000l 

PIVOT 

1224-3874-000 

EA 

0018 

00002.000 

0983889-0001 

8EARING,ROD SUPPORT 

1224-3889-020 

EA 

0019 

00001.000 

0983884-0001 

ROD,CARRIAGE 

1224-3884-035 

EA 

0020 

00001.000 

2265930-0001 

BAIL BRACKET, 780 SERIES 

1238-5930-017 

EA 

0021 

00002.000 

0983938-0001 

BAIL RETAINER 

1224-3938-029 

EA 

0022 

00002.000 

0972485-0001 

WASHER,STEEL-THRUST 

EA 

0023 

00001.000 

2265925-0001 

BELT, TIMING, CARRIAGE 

EA 

0024 

00002.000 

0972988-0013 

SCREW 4-40 X .250 PAN HEAD CRES 

EA 

0025 

00008.000 

0416622-0011 

WASHER #4 FLAT 

QPL - AN960C4L 

EA 

0026 

00008.000 

0411104-0135 

WASHER, LOCK-SPRING, HELICAL, *4 

OPL - MS35338-135 

EA 

0027 

00001.000 

0999246-0001 

PAD,FRICTION 

EA 

0028 

AR 

0232573-0001 

OIL #43 TERRESTIC 

HUM 

EA 

0029 

AR 

0232334-6050 

LUBRICANT SILICONE GRS LT GR 2 01 TUBE 
SEE Tl- DRAWING 

ru 

0030 

00001.000 

0983916-0001 

SPRING,EXTENSION 

EA 

0031 

00005.000 

0972988-0015 

SCREW 4-40 X .375 PAN HEAD CRES 

EA 

0032 

00001.000 

0989712-0002 

LABEL,WARNING,743/745/763/765 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 


PART NUMBER REV DESCRIPTION......... 

2265845-0001 F MECH ASSY, STEPPER MOTOR W/PRINTHEAD 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION........ 

a UM 

0034 

00001.000 

2265899—0001 

MOTOR ASSY, PAPER ADVANCE 

1238-5899-000 

EA 

0035 

00001.000 

0941347-0001 

RETAINER,BEARING 

1224-1347-000 

EA 

0036 

00001.000 

2265926-0001 

GEAR, PAPER ADVANCE 

EA 

0037 

00001.000 

0941346-0001 

BAIL,LINK 

1224-1346-006 

EA 

0039 

AR 

0802749-0222 

ADHESIVE,THREAD SEALING AND LOCKING 

LOC - TL-222 

EA 

0044 

00001.000 

2265867-0002 

BUMPER,LEFT 
-000 

EA 

0045 

00002.000 

0085936-0018 

EYELET .121 BARREL 00 X.219 LG FLANGE 
USH - ASE-47 

EA 

0046 

00001.000 

0972990-0017 

SCREW 4-40 X .625 FLT HEAD CRES 

EA 

0047 

00001.000 

0416453-0021 

NUT,PLAIN,4-40 UNC-2B HEX.CRES,SMALL 
QPL - NAS671-C4 

EA 

0052 

00001.000 

0411027-0803 

WASHER .125 X .250 X .022 FLAT CRES 

QPL - MS15795-803 

EA 

0054 

00002.000 

0972988-0017 

SCREW 4-40 X .500 PAN HEAD CRES 

EA 

0055 

00002.000 

0411101-0057 

LOCKWASHER # 4 EXTERNAL TOOTH CRES 

QPL - MS35335-57 

EA 

0056 

REF 

2265919-9901 

MECH. TEST PROCEEDURE, 780 SERIES 

EA 

0057 

00001.000 

2206586-0001 

PRINTHEAO ASSY, EPN 3632 

1228-1586-000 

EA 

0058 

00001.000 

2265975-0001 

LABEL »P/N AND REV. LEVEL 

1238-0000-000 

EA 

0059 

00001.000 

2265976-0001 

LABEL,TEST,DATE,S/N,SITE CODE 
1238-0000-000 

EA 

0060 

00001.000 

2265983-0001 

PAD, TENSION PULLEY ARM 

EA 

0061 

00001.000 

2265980-0001 

TAG, BEARING, 780 SERIES 

EA 

0062 

00001.000 

2265933-0002 

STRIP,FOAM,SHELF 

EA 

9999 

00002.000 

0239999-9999 

COST, SHRINKAGE 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

2265848-0001 A 

ITEM. QUANTITY. 

DESCRIPTION.*. 

CARRIAGE ASSY,PRINTHEAD 

COMPONENT. * DESCRIPTION... 

UM 

0001 

00001*000 

2265846-0001 

CARRIAGE, PRINT HEAD 

EA 

0002 

00001*000 

2265918-0001 

1238-5846-003 
, CLAMP, BELT, TIMING 

EA 

0003 

00002*000 

2210152-0003 

1238-5918-000 

BEARING. SLEEVE* PLASTIC. .2525 A OIA. 

EA 

0004 

00001*000 

2265853-0001 

AXLE SCREW, THREAD FORMING 

EA 

0005 

00002.000 

0972679-0009 

SCREW #4-20 X 3/8"LG THD FORM.HEX 

EA 

0006 

00001*000 

2265865-0001 

WHEEL, CARRIAGE 

EA 

0007 

00001.000 

0056987-0009 

1238-5865-002 

RING,RETAINING,TYPE "E" 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION............. 

2265849-0001 C SOLENOIO,PRINTHEAD ASSY 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION...... UM 

0001 00001.000 2200031-0003 SPRING,HEAD LIFT (STEPPER) EA 

0002 00001.000 0983816-0002 SOLENOIO,PRINTHEAD EA 

1224-3316-000 

0003 00001.000 0983900-0001 KNOB,PLUNGER EA 

1224-3900-014 

0004 00001.000 0983969-0001 O-RING EA 

0005 00001.000 0983968-0001 MASHER RUBBER 1/32 THK GRAY EA 

0006 00001.000 0983915-0001 MASHER,SHOULDER SPRING EA 

1224-3915-000 

0007 AR 0232573-0001 OIL 843 TERRESTIC EA 

HUM 
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_ NOTES. UNLESS OTHERWISE SPECIFIED: 

□check that no binding of 
l —'the SCREW C\l+) IN THE 

BRACKET OT 3) OCCURS THAT 
WOULD ALLONW "THE SCREW 
TO BACK OUT BEFORE THE 
CARRIER (IT5) TONGUE BOTTOMS 
_ OUT AOAlNST THE SCOT E.ND. 
a] ASSEVABt-E sensor (jt i) to 
CARRIER (|T 5) WITH \TENV G. 
CLAMP IK POSITION AS PER 
METHODS INSTRUCTIONS. ALLOW 
TO CURE 30 MINUTES B&FOR* 


\E\ ALL DIMENSIONS ARE IN MILLIMETRES 

0 GENERAL TOLERANCES I 
OWE PLACE J 0.5 
TWO PLACE J 0.2.5 


INSTALLING' OK NEKT ASSN 




























LIST OF MATERIALS 


OCTOBER 24* 1980 


PART NUMBER REV DESCRIPTION.. 

2265850-0001 B SENSOR,FEEDBACK,WHEEL MOTOR 


ITEM* 

QUANTITY* 

COMPONENT.. 

DESCRIPTION.. 

.. UM 

0001 

00001.000 

2265951-000 I 

SENSOR ASSY, 780 SERIES 

1238-5101-021 

EA 

0002 

00001.000 

0960177-000l 

SPRING,FEEDBACK SENSOR 

EA 

0003 

00001.000 

2265861-0001 

BRACKET, MOUNTING, FEEDBACK SENSOR 
1238-5861-017 

EA 

0004 

00001.000 

0972988-0023 

SCREW 4-40 X 1.50 PAN HEAD CRES 

EA 

0005 

00001.000 

0983919-0001 

CARRIER 

1224-3919-012 

EA 

0006 

AR 

0996527-0001 

ADHESIVE,LOCTITE 416 

059724-16SUPERB0NDER 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 


PART NUMBER REV DESCRIPTION. 

2265852-0001 A MOTOR, DRIVE PRINTER ASSY 


ITEM* 

QUANTITY. 

COMPONENT.. 

OESCRIPT ION..... 

UM 

0001 

0001A 

00001.000 

2265922-0001 

MOTOR, STEPPER 

Bi 

EA 

0002 

00001.000 

2265850-0001 

SENSOR,FEEOBACK,WHEEL MOTOR 

1238-5850-000 

EA 

0003 

00001.000 

2265864-0001 

PULLEY, DRIVE 

1238-0000-000 

EA 

0004 

00001.000 

2265847-0001 

WHEEL,FEEDBACK SENSOR,PRTHO STEPPING MTR 
1238-5847-003 

EA 

0005 

00002.000 

0972988-0013 

SCREW 4-40 X ,250 PAN HEAD CRES 

EA 

0006 

00002.000 

0411101-0057 

LOCKWASHER § 4 EXTERNAL TOOTH CRES 

QPL - MS35335-57 

EA 

0007 

00001.000 

0418212-0040 

STRAP,TIEDOWN,ADJUSTABLE,PLASTIC 

QPL - MS3367-4-9 

EA 

0009 

00000.500 

0972436-0012 

INSULATION,FLEXIBLE 

FT 

0010 

00006.000 

0972104-0001 

CONTACT ELEC-LOCKING,WIRE-T0.025 SQ POST 
AMP - 87124-1 

EA 

0011 

0011A 

00001.000 

0972484-0007 

CONNECTOR HOUSING 7PINS 

000779-1-87175-5 

P201 

000779-1-87175-5 

EA 

0012 

00001.000 

0800335-0001 

KEY,POLARIZATION,CONNECTOR 

BE I —65307-001 

EA 
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LIST OF MATERIALS 


OCTOBER 24* 1980 

PART NUMBER REV DESCRIPTION. 

2265875—0001 A MUFF ASSY * MIKE 


ITEM* 

QUANTITY* 

COMPONENT.. 

DESCRIPTION. 

UM 

0001 

00001.000 

2265879-0001 

MUFF * OUTER 

1238-5879-003 

EA 

0002 

00001.000 

2265874-0001 

MUFF , INNER * MIKE 

1238-5874-002 

EA 

0003 

00001.000 

2211333-0001 

MICROPHONE*1200 BPS 

SEE T -I DRAWING 

EA 

0004 

00001.000 

2265933-0001 

STRIP*FOAMtMUFF 

EA 

0005 

00001.000 

0983834-000l 

WIRING HARNESS*MICROPHONE ACOUSTIC CPLR 
1224-3834-060 

EA 

0006 

00001.000 

2265904-0001 

RING, FOAM* MICROPHONE 

EA 
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LIST OF MATERIALS 


February 03, 19bi 

PART NUMBER REV 

2265370-0001 B 

ITEM. QUANTITY. 

. n E SC R T P T10 N . .... . 

MUFF ASSY , SPFAKF.R 

COMPONENT. . DFSCRIPTION.... 

.... UM 

0001 

00OG1 .000 

2265879-0001 

MUFF , OUTER 

EA 

0002 

00001.000 

2266880-0001 

1238-5879-005 

MUFF , INNER , SPEAKER 

EA 

0003 

00001.000 

2211305-0001 

1218-5880-003 

SPEAKER, 1200 80S ACOUSTIC COUPLER 

EA 

0004 

00001.000 

2265933-0001 

SEE TI- DRAWING 

STRIP,FOAM,MUFF 

EA 

0005 

0G001.000 

0972484-0002 

CONNECTOR HOUSING 2 CONTACT 

EA 

000 5 A 

0006 

00002.000 

0972104-0001 

TIB -7175-6 

P 401 

TIB -7175-6 

CONTACT ElEC-LOCKINGtWIRE-TO.025 SQ 

POST EA 

00 07 

0G001.000 

2266004-0001 

AMP - 87124-1 

RING, SPEAKER, NEOPRENE 

EA 

0008 

AR 

0996527-0001 

123C—6004-000 

ADHE5IVF ,L(1CTITE 416 

EA 

0009 

AR 

0415 2 3 2-0001 

059724-16 SUPERBONDER 

COMPOUND,SIlTCCME GREASE 

TU 


COR - DC-4 
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gg FOR 126V TERMINALS SET JUV\P[R PLUG DM ITEM 3 BLTWELM 
PINS I 8c 3 ON JbOb AND FiNS 4 3c6 PN JG05 
|I0 "G R 230V TERMINALS SET JUMPER 3 L^2' ON HEM 3 DETVUft N 
PINS I Sc'2 ON JfcOfc AND PINS 4 Sc S ON J£05 
g2) CENTER OPERATOR. REFERENCE CARDS fiTEWSfc) IN UNDERSIDE 
PAPER DOOR WITHIKJ I 1.2 OF CflUTER UKJC OF DOOR 
Zb ORDER ENTRY CO NFISURATION 1IPTIOW. IF PAPER .1.7 OFT 1 7T S fflij *1 7."S -'l-l§ 

is NOT SPECir-IED, 'SNORT 4204*1 T'A J204--?. RY INSTALLING I'AIER 
FOR 120V UNITS, THE JUMPER PLUG IS INSTALLED AT Jfc05,PlNS I AND Z, 
ON ITEM 3. FOR 230V UNITS THE JUMPER PLUG iS REMOVED FROM JG05 

(25) ADD ITEM 27 TO BASE, CENTERED UNDER FAN 6RATE TO -/ UNITS ONLY. 


CABLET HOOK UP SCHEDULE 

arks 


DESCRIPTION! 

START 

FINISH 


i 

FAN ASSEtsABLY 

P20Z 

T 302 


z 

PRINTHEAD 

P 5 

J5 

-RiNTHEAD INCLUDED WITH 
ITEM 4- 

3 

KEYBOARD ASSEMBLY 

PU 

' J <o 

h a 

4 

WOTOR DRIUE 

P20I 

JZOI 

NClUDED WITH ITEM 4 

5 

HEAD LIFT 50LEN0ID 

P25I . 

J25I 

INCLUDED WITH ITEM 4 

6> 

LINE FEED MOTOR 

P203 

J2 03 INCLUDED WITH ITEM A 

T" 

SENSOR 

P20Z 

J 202 

INCLUDED WITH ITEM 4- 

~8~ 

COM EIA/TTY CABLE 


Jl 

5TD ON 781 , IP3 
'PI ON 75S, 7»7 

9 

POWER (TABLE 


JG02 

: 

IO 

300 V CONNECTOR 

PG 03 

JGOi 

~ ■+ 

ii 

P/S CONNECTOR. 

PG04 

TIoDA 

i 


8 *.57 REF 


0m 










3 
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TEXASjNSTRUMENTS 



DI96214I 224-5881 I B 

— I 1 SHEET 1 — 
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2 







-LIST OF MATERIALS 


OCTOBER 24, 1980 


PART NUMBER REY 
2265881-0001 A 


DESCRIPTION..# 

781 RO DATA TERMINAL# 120V 


ITEM- 

QUANTITY. 

COMPONENT.. 

DESCRIPTION.. 

UM 

0001 

00001.000 

2265962-0001 

BASE ASSEMBLY W/ GLUED DOOR 

1238-5962-000 

EA 

0002 

00001.000 

2265835-0001 

POWER SUPPLY ASSY, 780 SERIES, 120/230V 
1238-3501-013 

EA 

0003 

00001.000 

2265830-0001 

PWB ASSY, 780 SERIES DATA TERMINAL 
1238-3001-017 

EA 

0004 

00001.000 

2265845-0001 

MECH ASSY, STEPPER MOTOR W/PRINTHEAO 
1238-5845-011 

EA 

0005 

00001.000 

0999232-0001 

FAN ASSEMBLY,763/765 

1222- -000 

EA 

0006 

00001.000 

2265886-0001 

COVER ASSY,780 SERIES W/0 MUFFS 
1238-5886-000 

EA 

0007 

00001.000 

0999228-0001 

SPACER,BOARO,763/765 

1222-9228-020 

EA 

0008 

00004.000 

2265982-0001 

MOUNT, MECHANISM, ISOLATION 

EA 

0010 

00001.000 

0983863-0001 

BRACKET,FAN MOTOR,743/745/763/765/820 
1224-3863-023 

EA 

0011 

00004.000 

0972988-0073 

SCREW,4-40 X 2.000 PAN HEAD CRES 

EA 

0012 

00002.000 

2211412-0001 

SCREW,PLASTITE.W. WASHER, 4-20 X 3/8 

SEE TI—DRAWING 

EA 

0014 

00001.000 

0999240-0001 

BAFFLE ADAPTOR,FAN 

1222-9240-011 

EA 

0015 

00003.000 

2265974-0001 

STANDOFF, TOP BOARO 

EA 

0017 

0017A 

00001.000 

2265929-0001 

I.D. PLATE, 781, 120V 

1238-2901-000 

983908-1 CAN BE USEO AS ALT 

1238-2901-000 

EA 

0019 

REF 

2265857-9901 

TEST PROCEDURE, SIL 

EA 

0020 

REF 

2265858-9901 

TEST PROCEDURE, RUN-IN 

EA 

0021 

REF 

2265859-9901 

TEST PROCEDURE, MANUAL, PDT 

EA 

0022 

00001.000 

2265939-0001 

TERM ACC KIT, 781 DOMESTIC 

1238-0000-000 

EA 

0023 

REF 

2265862-9701 

MANUAL, MAINTENANCE, 780 SERIES DATA TER 

EA 

0024 

00002.000 

0996464-0003 

IC,2114 1024X4-BIT STATIC RAM 
001295-TMS4045-45NL 

EA 

0025 

00022.000 

0996943-0001 

LABEL, SELF-DESTRUCT, .656 X .25 
085480-377 

EA 

0026 

00001.000 

2265927-0001 

OP. REF. CARD ASSY, 781 RO DATA TERM 

EA 

9999 

00002.550 

0239999-9999 

COST, SHRINKAGE 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

2265882-0001 C 

DESCRIPTION. 

781 U/t RO KYBD KIT 


ITEM* 

QUANTITY* 

COMPONENT*. 

DESCRIPTION*..... 

... UM 

0001 

00001.000 

2265866-000l 

BEZEL,781 OATA TERMINAL 

1238-5866-002 

EA 

0002 

00001*000 

2265895-0001 

KEYTOP ASSY , 781 DATA TERHINAL 
1238-0000-000 

EA 

0003 

00001.000 

2265915-0001 

781 RECEIVE ONLY KEYBOARD 
1238-5915-009 

EA 

0004 

00004*000 

0972491-0002 

RING,RETAINING 

WAL -5115-12$ 

EA 

0005 

00001.000 

2265893-0001 

LABEL, STATUS 781 DATA TERMINAL 

-ooo 

EA 

0006 

00001.000 

2265860-0002 

ROM KIT, 781 

1238-5862-000 

EA 

0007 

00004.000 

2265997-0001 

MAGNET, FLEXIBLE, ADHESIVE BACKED 

EA 

0008 

00000.150 

2265954-0001 

ADHESIVE, HOT-MELT 

1238-5954-000 

EA 
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2.ZU.EB8S 


. 12. MAX GAP BETWECN OUTER R/b ON SIDE INSERT AND INNER COVER SHALL 

)RCF BE !■ SZ. mm 

13. MAX GAP BETWEEN OUTER RIB ON SIDE INSERT AND BASE SHALL BE 1.51 m* 
I A. THERE SHALL BE Z.Z9 mm LIMIT TO LATERAL GAP BETWEEN THE SIDE 
i ' INSERT AND BASE OR INNER COVER 

1 5- THERE SHALL BE 2.Z9 LIMIT TO THE RAD/AL GAP BETWEEN 
THE S/DE INSERT AND THE BASE OR INNER COVER 

16. ROM KIT 15 m OF KEYBOARD KIT MUCH IS A SALES ORDER /TW. INSURE 
I PLACE. ONLY Eg] THAT PROPER ROMS ARE INSTALLED TO MATCH KEYBOARD KIT, 

0 TRIM FAN CUT OUT ON COVER C/TEM £0 TO DIMENSIONS SHOWN 
PRIOR TO INSTALLING FAN BAFFLE (ITEM 16} 

® BOARD SPACER (ITEMS) INSTALLED ONLY BETWEEN POWER SUPPLY (ITEIW2) AND 
TERMINAL ELECTRONICS (ITEMS) 


!9. IC '5 j PART NO 994,461--,?. OTY Z, (ITEM Z7)AHE INSTALLED IN SOCKETS PL 44 
AND HUSO 

(23 FOR VLOV TERMINALS SET JUNIPER PLUGS ON ITEM 5 BETWEEN PINS I ft 5 GN 
UbOfa AND PINS 4> & 4 ON JfeOS 

gfl FOR Z30V TERMINALS SET JUNIPER VLU6S ON ITEM 5 BETWEEN PINS It2 ON) 
JfcOfe AND PINS 4 8,5 ON Jlo05 

0 CENTER OPERATOR REFERENCE CARDS (ITEM 25) ON UNDERSIDE OF PAPER. DOER 
WITHIN U£ Of CENTERLINE OF DOOR 

NOT £ 5 CONTINUED SU5(iNCr5') 


— 

CABLE HOOK UP SCHEDULE 

DESCRIPTION 1 START 

FINISH 

REMARKS 

1 

FAN ASSEMBLY 

P 3 OZ 

J 302 


z 

PRINT HERD 

PS 

J 5 

PRUJThEaD INCLUDED WltH 
ITEM 4 

3 

KEYBOARD ASSEMBLY 

PS 

J 6 

E 

4 

MOTOR DRIVE 

P20I 

J 201 

INCLUDED WITH ITEM 4 

5 

HEAD LIFT SOLENOID 

P 251 

J 2 5 1 

INCLUDED WITH ITEM 4 

6 

~ 

LINE FEED MOTOR 

P 2 03 

J 203 

INCLUDED WITH ITEM 4 


SENSOR 

PZOZ 

J ZQZ 

INCLUDE?© WITH ITEM 4 

T 

COM EIA/TTV CABLE 


J 1 

STD ON 7*1,19 3 

OPT. ON 7*5i7*7 

<? 

POWER CABLE 


J 402 ' 


10 

300V CONNECTOR 

' PbOt 

J 403 


II 

P/S CONNECTOR 

P404 

Jfc04 



D 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

DESCRIPTION... 


2265883- 

0001 0 

783 KSR 

DATA TERMINAL, 120V 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION.... 

UM 

0001 

00001.000 

2265962—0001 

BASE ASSEMBLY W/ GLUED DOOR 

FA 

0002 

00001.000 

2265835-0001 

1238-5962-000 

POWER SUPPLY ASSY, 780 SERIES, 120/230V 

EA 

0003 

00001.000 

2265830-0001 

1238-3501-013 

PWB ASSY, 780 SERIES DATA TERMINAL 

EA 

0004 

00001.000 

2265845-0001 

1238-3001-017 

MECH ASSY, STEPPER MOTOR W/PRINTHEAD 

EA 

0005 

00001.000 

0999232-0001 

1238-5845-011 

FAN ASSEMBLY,763/765 

EA 

0006 

00001.000 

2265886-0001 

1222- -000 

COVER ASSY,780 SERIES W/0 MUFFS 

EA 

0007 

00003.000 

0983905-0001 

1238-5886-000 

CL IP,KEYBOARD,FRONT 

EA 

0008 

00003.000 

0983904-0001 

1224-3905-016 

CL 1P,KEYBOARD,REAR 

EA 

0009 

00001.000 

0999228-0001 

1224-3904-019 

SPACER,BOARD,763/765 

EA 

0010 

00004.000 

2265982-0001 

1222-9228-020 

MOUNTy MECHANISM, ISOLATION 

EA 

0012 

00001.000 

0983863-0001 

BRACKET,FAN MOTOR,743/745/763/765/820 

EA 

0013 

00004.000 

0972988-0073 

1224-3863-023 

SCREW,4-40 X 2.000 PAN HEAD CRES 

EA 

0014 

00002.000 

2211412-0001 

SCREW,PLASTITE,W. WASHER, 4-20 X 3/8 

EA 

0016 

00001.000 

0999240-0001 

SEE TI-DRAWING 

BAFFLE AOAPTOR,FAN 

EA 

0017 

00001.000 

2265929-0002 

1222-9240-011 

I.D. PLATE, 783, 120V 

EA 

0017A 

0020 

REF 

2265857-9901 

1238-2902-000 

983908-1 CAN BE USED AS ALT 

1238-2902-000 

TEST PROCEDURE, SIL 

EA 

0021 

REF 

2265858-9901 

TEST PROCEDURE, RUN-IN 

EA 

0022 

REF 

2265859-9901 

TEST PROCEDURE, MANUAL, PDT 

EA 

0023 

00001.000 

2265939-0002 

TERM ACC KIT, 783 DOMESTIC 

EA 

0024 

REF 

2265862-9701 

1238-0000-000 

MANUAL, MAINTENANCE, 780 SERIES DATA TER 

EA 

0025 

00001.000 

2265941-0001 

OP- REF. CARD ASSY, 783 KSR DATA TERM 

EA 

0027 

00002.000 

0996464-0003 

IC,2114 1024X4-BIT STATIC RAM 

EA 

0028 

00022.000 

0996943-0001 

001295-TMS4045-45NL 

LABEL, SELF-DESTRUCT, .656 X .25 

EA 

0029 

00003.000 

2265974-0001 

085480-377 

STANDOFF, TOP BOARD 

EA 

9999 

00002.900 

0239999-9999 

COST, SHRINKAGE 

EA 
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NOTES: UNLESS OTHERWISE SPECIFIED: 

E 


GENERAL TOLERANCES 
ONE PLACE ± 0.5 
TWO PLACE ± 0.25 

[2 ALL DIMENSIONS ARE IN MILLIMETRES 

GQ INSTALL FAN (ITEM 5) AND POSITION SO THAT THE BLADES 
ARE CENTERED BETWEEN THE MOUNTING BRACKET (ITEM 12) 

AND PWB (ITEM 3) 

0] KEYBOARD ISA SALES ORDER ITEM AND IS SHOWN FOR 
REFERENCE ONLY. 

[2 INSURE J602 (POWER CONNECTOR ON PWB ASSY, IBEM 3) IS 
INSTALLED IN RETAINING SLOTS OF THE BASE (ITEM 1) AND 
COVER ASSY (ITEM 61 BEFORE INSTALLING HARDWARE 
(ITEM 13) AND COVER ASSY (ITEM 6) 

(6j KEEP WIRES OUT OF FAN WHEN IJUSTALLIWG 3TE.M G 

? RESD©[8] 


ffl 

QD 

QD 


21 TO HON TEXTURED AREA 
TIGHTEN TO. *04± .05* NEWTON METRES 
TIGHTEN TO .40 ± .ft NEWTON METRES 


ORDER ENTRY CONFIGURATION OPTION. IF UNSPECIFIED. 
SHORT SIGNAL GROUND TO CHASSIS GROUND BY INSTALL¬ 
ING JUMPER ON Jiff; TO ISOLATE SIGNAL GROUND FROM 
CHASSIS GROUND OMIT JUMPER ON J*ff 

MAX GAP BETWEEN OUTER RIB (ON SIOE INSERT AND INNER 
COVER SHALL BE 1.52mm 


IIWMi.KtWamgWltVIl flN flft MW AM BASCrMUl IE ?.54*m 

WIRE'WALL K 2. 94mm LIMIT TO LATERAL GAP BETWEEN THE SIDE IN SWT AND BASE OR WMR COVER 

V«( JHALLBE UNIT TOTWrRADrALGAPlETWffH THE SWF INSERT AND THE BASE OR INNER . 


F OF KCVROABD NFF'WWltH IS rMttS OKDPR ITEM. INSURE THAT 
PROPER RWMS ARrHUSTALLED TO MATCH KEYBOARD HIT ' 

cyriuT nr.^ovpt (from f> shown ptk» to insiallinc fan bafre 


m. 


0 WfUCMttLIORE MSTAMO AT CONFIGURATION BY BEING CLIPPED INTO TERM. ELECTRONICS 

mmimrwrK* ma* gap between switch bezel and inner cover shall be z. 54 mm 

0 MSMUL NAME PLATE (ITEM 24) ON OUTER COVER (ITEM 17) AS SHOWN W VIEW E 

~ (NOTES CENT SHI) 


_£SB!£BUTSLEM*8I_I 



0.25 

0.010 

0.5 

0.02 

1.3 

0.05 

1,52 

0. ObO 

£m.l 

Wou C 05 

1. It'- 1.3 

O.30-’C.05 

g.A 

0. 35 

57.2 i 1.5 

2.7.5 sc.ot 

S3.5 7 

3.210 

170.7 tl.S 

4.75 + C. Ob 

2.54 

J 00 



iMl 

IW LBS 

.40 t.Db 

3.5*. 5 

.0)041,056. 

800 *.5 



RFVISIONS 1 

ncv 

OMCWPTK3M 

PATE 

APPROVED 

A 

CU<45000(D')C ITEM 

to PEN mi 5;3907 -ODD!. ALSO 
DELETED ITEM II (2) REVISED 
SEDITIONS A-3 AND E T ON SHEETS 
ZAND 3 

IO-/7-PO 


s | CN&£7b07 , s i3/)l*t~&*iz~' (nrev \ 

A-A/B' 

LllUiuklAa^- 


PEH EXT r/Y6 C/M/V&E5 



c 

CN4fc02t>0(D3 7T)'Wu»A*i II) REVISED 1 

\~/*/& ] 



CONVERSION CHART 



JL. 

CN4Q02A6 ID) 4. WoJtM (l)EM ITEM | 

! 4'14-Rl . 



5 WAS 999232-0001, FA MASSY, 
7631765(2) LM ITEM 5A ADDED 







22G58R5 00a 

22G5885-OOOI 

115 POlhmr DATA TERMINAL .230 V 
185 PORTABLE DATA TERMINAL. 120V 

PART UO. 

DESCRIPTION 














SECTION A-A 
SHI (B-6) 
ROTATED A0°CW 
SCALE: WOWE 


SECTION B*B 
SHI Cc-fe) 
SCALE: NONE 
£ PLACES 
ROTATED 10* CW 




v/riA/ G-G 

SH I t C-51 
SCALE: |/4 
(- 0002 ) 


CABLE HOOK-UP SCHEDULE 



DESCRIPTION 

START 

FINISH 


1 

FAW ASSEMBLY 

P 302 

J 3 02 


2 

PRIWTHEAD 

P5 

JS 

PRIWTHEAD INCLUDED 
WITH ITEM 4 

2 

KEYBOARD ASSEMBLY 

P(* 

J 6 

a 

4 

MOTOR DRIVE 

P20I 

J 20 1 


5 

HEAD LIFT SOLENOID 

P25I 

J 2 51 

IMCLUUED VAJiTM 
ITEM 4 

6 

LIME FEED MOTOR 

P203 

J 203 


1 

5EWSOR 

P202 

J 202 


« 

COMM EIA/TTY CABLE 


J 1 

OPT. ON T85.727 

q 

POWER CABLE 


J 602 


ID 

MODEM CONNECTOR (ITEM 19) 

P3 

J-3 


II 

300 VOLT COWWECTOR 

PfoOZi 

J 603 


12 

P/S COWWECTOR 

P604 

J 60 4 


13 

5PEAKEB/MICR0PH0IUE (ITEM 34) 

P2 

J 2 

SPEAKER /MICROPHONE 
INCLUDED WITH P/W 2265S8 

~TT 

MODEM POWER SUPPLY (1TFM 33) 

P 4 

J 600 


JJL 

SPEAKER 

P4CI 

L 

INCLUDED WITH ITEM 6 

16 

MICROPHONE | P4-0 1 | 

J 4-OZ 




V/£W C-C 

SH/(C-4) 
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5 
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NOTES: (CONTI 

20 MAX CAP BETWEEN KEYBOARD BEZEL AND INNER 
COVER EiHELL BE 1.52 

23 FOR 120 V TERMINALS SET JUMPER PLUG ON ITEM 3 
BETWEEN PINS i AND 3 ON J UOIe AND PINS 0 AND 4 
ON JB05 

ail FOR 230 V TERMINALS SET JUMPER PLUG ON ITEM 3 
BETWEEN PINS I AND 2 ON JGO& AND PINS 4 AND 5 
ON JG05 


@ CENTER OPERATOR REFERENCE CARDS (ITEM 'Ll) ON 
UNDER SIDE OF PAPER DOOR W'THIN i 1.3 OF CENTER 
LINE OF DOOR 

24-. ORDER ENTRY CONFIGURATION OFTiff/U. IF PAPER OUT 
DETECTOR OPTION ( PIN LZb SgTl'l ) IS YCT JPEClF/SD 
SPORT JZDA-I TO 0104-2 SY INSTALLING JUMPER- J 
IS. ITEM 31 TO BE ATTACHED AT GLA INSPECTION AS BE GLARED 


\ FOR 120 V UNITS, THE JUMPER PLUG IS INSTALLED AT 
J60S, PINS 1*2. ON ITEM 3. FOR 230 V UNITS, 
THE JUMPER ‘PLUG IS REMOVED FROM J60S. 


5] INSTALL POOP FASTENER (/TELV\ 37) TO PAPER LOADING] 
INSTRUCTION PAGE AS SHOWN i INSTALL LOOP 1 
FASTENER (ITEM _JS) TO PAPER DOOR AS SHORN 


2 0 


SECTION H-H 
(MODIFICATION) 
SH / rc -7) 
SCALE I/I ■ 
ROTATED 4b’ON 



USDS 
|IbD Dll °l 


VIEW K 
SCALE NONE 
SHI (CrG) 
-0001 ONLY 
ON ITEM 3 ONLY 


|la □ ~ 


VIEW K 
SC ALE ■■ NONE 
SHI (C-6) 
-0002 ONLY 
ON ITEM 3 ONLY 






VIEW K gfl 
SCALE ill 
SH I (C-41 
-0001 ONLY 

ALTERNATE ON HEM 36, ONLY 


view k m 

SCALE^/l 
SH I (C-(#l 
-0002 ONLY 
ALTERNATE ON ITEM 36, ONLY 


SECTION H - H 
(installation) 

S HI (C-7) 
SCALE : I/I 
Rotated 4s e cv 


SECTION F- F 
SHI (B- 5 ) 
SCALE : NONE 
2 PLACES 
ROTATED OO'CW 
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OCTOBER 24, 1980 

PART NUMBER REV 

2265889-0001 A 

ITEM* QUANTITY* 

-LIST OF MATERIALS-- 

DESCRIPTION. ..*...*.. 

785 PORTABLE OATA TERMINAL, 120V 

COMPONENT.. DESCRIPTION...... 

UM 

0001 

00001*000 

2265962-0001 

BASE ASSEMBLY W/ GLUED OOOR 

EA 

0002 

00001*000 

2265835-0001 

1238-5962-000 

POWER SUPPLY ASSY, 780 SERIES, 120/230V 

EA 

0003 

00001*000 

2265830-0001 

1238-3501-013 

PWB ASSY, 780 SERIES DATA TERMINAL 

EA 

0004 

00001*000 

2265845-0001 

1238-3001-017 

MECH ASSY, STEPPER MOTOR W/PRINTHEAD 

EA 

0005 

00001.000 

0999232-0001 

1238-5845-011 

EAN ASSEMBLY,763/765 

EA 

0006 

00001*000 

2265888-0001 

1222- -000 

COVER ASSY,780 SERIES W/MUFFS 

EA 

0007 

00003*000 

0983905-0001 

1238-5088-000 

CLI P,KEYBOARO,ERONT 

EA 

0008 

00003*000 

0983904-0001 

1224-3905-016 

CLIP,KEYBOARD,REAR 

EA 

0009 

00004*000 

0999228-0001 

1224-3904-019 

SPACER,BOARO,763/765 

EA 

0010 

00004.000 

2265982-0001 

1222-9228-020 

MOUNT, MECHANISM, ISOLATION 

EA 

0012 

00001.000 

0983863-0001 

BRACKET,FAN MOTOR,743/745/763/765/820 

EA 

0013 

00004*000 

0972988-0073 

1224-3863-023 

SCREW,4-40 X 2.000 PAN HEAD CRES 

EA 

0014 

00002.000 

2211412-0001 

SCREW,PLASTITEtW. WASHER, 4-20 X 3/8 

EA 

0016 

00001*000 

0999240-0001 

SEE Tl-DRAWING 

BAFFLE ADAPTOR,FAN 

EA 

0017 

00001.000 

0983809-0001 

1222-9240-011 

OUTER COVER ASSY 

EA 

0018 

00001.000 

2265876-0003 

1224-8090-028 

300/1200 BPS 0R1G ONLY MODEM 

EA 

0019 

00001.000 

2265826-0001 

CABLE ASSY ; INTERNAL MODEM 

EA 

0021 

00001.000 

2265929-0003 

1238-5826-009 

1.0. PLATE, 785, 120V 

EA 

0021A 

0022 

00001.000 

2265942-0001 

1238-2903-000 

983908-1 CAN BE USED AS ALT 

1238-2903-000 

OP* REF. CARD ASSY, 785 PORT DATA TERM 

EA 

0024 

00001.000 

2265928-0001 

NAMEPLATE, OUTER COVER, 780 SERIES 

EA 

0025 

REE 

2265857-9901 

TEST PROCEDURE, SIL 

EA 

0026 

REE 

2265858-9901 

TEST PROCEDURE, RUN-IN 

EA 

0027 

REE 

2265859-9901 

TEST PROCEDURE, MANUAL, PDT 

EA 

0028 

00001*000 

2265939-0003 

TERM ACC KIT, 785 DOMESTIC 

EA 

0029 

REE 

2265862-9701 

1238-0000-000 

MANUAL• MAINTENANCE, 780 SERIES DATA TER 

EA 

0031 

00022.000 

0996943-0001 

LABEL, SELF-DESTRUCT, .656 X *25 

EA 

0033 

00001.000 

2265844-0001 

085480-377 

CABLE ASSY, MODEM POWER SUPPLY 

EA 

0034 

00001.000 

2265932-0001 

1238-5844-008 

CABLE ASSY, ACOUSTIC CPLR, 780 SERIES 

EA 

9999 

00003.450 

0239999-9999 

1238-5932-008 

COST, SHRINKAGE 

EA 
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I: UNLESS OTHERWISE SPECIFIED: 

] ASSEMBLE D'JTER C-DVER (ITEM I 
SIDE INSERTS (TUVIS 2 & 3 RESP) 
SOlID BEAD OF ADHESIVE (ITEM 9 
EDSE OR PARTS IN ARE AS INDICATED.’ 
• • • • INDICATES AFPLT TARSIDt OF 

-INDICATES APPLT FARSIDt OF 

5UDE INSERTS INTO SLOT* O’ INNER 
SalDl INSECTS IVIJST TOUCH INNER C.fVEI 
CC ER AND SIDE INSECTS TCX ETHl 
FPU APPROX 4MINJTES. INARNU 
SKIN Tl ANV SURFACE IN SECONDS. 
ANC UNNDI't \M.TH CAUTnL 



8 


7 











































LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION.... 

2265886-0001 * COVER ASSY,780 SERIES M/0 MUFFS 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION... 

UM 

0001 

00001.000 

0983991-0003 

COVER.INNER.780 SERIES DATA TERMINAL 
1230-9913-003 


0002 

00001.000 

0999248-0003 

INSERT.LEFT SIDE M/0 XHT LEV AOJ.VENTED 
1224-0248-010 

EA 

0003 

00001.000 

0999249-0001 

INSERT,RIGHT SIDE•VENTED 

1224-9249-020 

EA 

0004 

00001.000 

0983865-0001 

DOOR,PAPER 

1224-3865-014 

EA 

0005 

00001.000 

0983931-0001 

ADAPTER SMITCH 

1224-3931-011 

EA 

0006 

00001.000 

2200040-0001 

COLLAR, SMITCH 

1224-0040-011 

EA 

0007 

00001.000 

2265873-0001 

NAMEPLATE , INNER COVER 

-ooo 

EA 

0009 

AR 

0996527-0001 

AOHESIVE.LOCTITE 416 

059724-16SUPERB0NDER 

EA 

0010 

00004.000 

0772334-0001 

FASTNER 4-40 ON-SERT 

PAL -NR440004 

EA 
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LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION... 

2265887-0001 * 787 PORTABLE CONN TERMINAL. 120V 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION. 

UM 

0001 

00001.000 

2265962-0002 

BASE ASSEMBLY W/ OPENING DOOR 
1230-0000-000 

EA 

0002 

00001.000 

2265835-0001 

POWER SUPPLY ASSY, 780 SERIES, 120/230V 
1238-3501-013 

EA 

0003 

00001.000 

2265830-0001 

PWB ASSY, 780 SERIES DATA TERMINAL 
1238-3001-017 

EA 

0004 

00001.000 

2265845-0001 

MECH ASSY, STEPPER MOTOR W/PRINTHEAD 
1238-5845-011 

EA 

0005 

00001.000 

0999232-0001 

FAN ASSEMBLY,763/765 

1222- -000 

EA 

0006 

00003.000 

0983905-0001 

CL IP,KEYBOARD,FRONT 

1224-3905-016 

EA 

0007 

00003.000 

0983904-0001 

CLIP,KEYBOARD,REAR 

1224-3904-019 

EA 

0008 

00004.000 

0999228-0001 

SPACER,BOARO,763/765 

1222-9228-020 

EA 

0009 

00004.000 

2265982-0001 

MOUNT v MECHANISM, ISOLATION 

EA 

0011 

00001.000 

0983863-0001 

BRACKET,FAN MOTOR,743/745/763/765/820 
1224-3863-023 

EA 

0012 

00004.000 

0972988-0073 

SCREW,4-40 X 2.000 PAN HEAD CRES 

EA 

0013 

00002.000 

2211412-0001 

SCREW,PLASTITE.W. WASHER, 4-20 X 3/8 

SEE TI-DRAWING 

EA 

0015 

00001.000 

0999240-0001 

BAFFLE AOAPTOR,FAN 

1222-9240-011 

EA 

0016 

00001.000 

0983809-0001 

OUTER COVER ASSY 

1224-6090-028 

EA 

0017 

00001.000 

2265877-0001 

300/1200 BPS ANSW/0R1G MOOEM 

81177—011 

EA 

0018 

00001.000 

2265826-0001 

CABLE ASSY $ INTERNAL MODEM 

1238-5826-009 

EA 

0019 

00001.000 

2265958-0001 

LABEL, 787 FCC REGISTRATION 

EA 

0020 

00001.000 

2265928-0001 

NAMEPLATE, OUTER COVER, 780 SERIES 

EA 

0021 

0021A 

00001.000 

2265929-0004 

1.0. PLATE, 787, 120V 

1238-2904-000 

983908-1 CAN BE USED AS ALT 

1238-2904-000 

EA 

0022 

00001.000 

2265920-0001 

BETEL, 01RECT CONNECT 
-000 

EA 

0024 

REF 

2265857-9901 

TEST PROCEOURE, SIL 

EA 

0025 

REF 

2265858-9901 

TEST PROCEDURE, RUN-IN 

EA 

0026 

REF 

2265859-9901 

TEST PROCEDURE, MANUAL, POT 

EA 

0027 

00001.000 

2265939-0004 

TERM ACC KIT, 787 DOMESTIC 

1238-0000-000 

EA 

0028 

REF 

2265862-9701 

MANUAL, MAINTENANCE, 780 SERIES DATA TER 

EA 

0029 

00022.000 

0996943-0001 

LABEL, SELF-DESTRUCT, .656 X .25 
085480-377 

EA 

0030 

00001.000 

2265943-0001 

OP. REF. CARD ASSY, 787 PORT COMM TERM 

EA 

0031 

00001.000 

2265844-0001 

CABLE ASSY, MODEM POWER SUPPLY 
1238-5844-008 

EA 

9999 

00003.200 

0239999-9999 

COST, SHRINKAGE 

EA 
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UNLESS OTHERWISE SPECIFIED: 

ASSEMBLE JUTLR CJVER ( TIM I) LETT AMD RJSMT 
iiDE IN''t*’S(r.Vl 2*3 ?E.- )BT AWNING C NE 
"qvid ee-c of a: wf- ui (n.« m .OclIjc tc edge cr 
tacts r. arla., nlicatec : 

•••• .K0i: .72. i A'PLY”2 FASS:CE mVNES. C.I/EZ. 

-INI'K’A'i.. Aff;y rc rAK-rct CP IMIRTS (iNTWiiT E«v) 

=uCE ifVC.Vr-a iNTO s LOTi PT INNER CP /E R. RtCGti JN 
- r.fc INSERT*: VL'VT '"JUCI* INNER. tt.fclLEDP>£ CLAMP 
iNNF? O’.'IU’ ~n»D L. 3 E Y £r 7 .; Tr.Gf.THER AT UNIT PARTING 
;\E Cftt A-“fX 4 YR.ITE 5 TO REACH HANDLING 
" 3 tV.TR CvRfc I HR MINIM JM AETiSe IN .TAlLAT GN 
IMACNiNG: AOHE-L.VE (ITENAll) BONDS 1 RIN Tf. ANY * 
*=*== c. kI-A.'E IN SECCjNDS KEEP A 2 UEi\VE 
'►? 7 tLt'M A YD HANDLE AITU OAUT'M 


El INSTALL PAPER DOCK (ITEM 4) BY EC*NO 
« BENDING ANO INSECT MG STLDS INTO WLEi IN 
COVER ClTEV 1 ) 


Q PUU LEADS OF Nl jFF ASSYs (iTCMS 5S,ej) 
TDC.E1HLR AND SET CUE ~Z £ALH OThSR LMNG 
STRAP ClTEVl \Z) 

g] IF SALES CRJ6R. Y/iflC'lRAT/N THEFT 

SPfClFiEi A SFECiAL CLSTCWLR NAM-PLATT. 
INSTALL IT IN PLACE OF STA-NCACD NAME PLATE 

Cvtenn g) 


El SWITCH BEXE.. r.TLM IT>) TO BE (NSTAdED 
AT CON.-lCJAATifN BtTWsEN C.7E.C OiOER ANP 
PCA3EA "MIX'A OF M»<N CIRCUIT dr.AEC AND SNPVFIB 
NTS TJf F*B. 

CQ DIMENSGNS ARE IN MR.UMLTRE* 

[£3 ALL TOLEBANlE S 10.75 


[|] ATTACH IMk COVER AjKF£fr.(fTfM I") AS SICVN 
KITH VHCLIVE flTEM II). Amv ‘HISS « t to 
INSURE ThW LAYER. 

IS ATTACH FOAVi BV4IUJ ») OvSi 
HJLE ON THE INAL* lV' TR 'Hfflf. 

T'urTE. LYT sHX) 


A 0 N 4 GJI 57 COC ri—.u-c*. r *EV«» 

1 M 1 PER EXTENSIVE EFJGR CWANCET 1 16-7*0 


iraaal 


<2> _ 

V*) ( mJRET 








dfc) REf: 


liAiitiilHl 







































■notes.' 

hd 


g 


(CENT) 

ASSEMBLE TUE PtA'J" C PLATFORM ('TEN! 14) ANC N 
T«c 'JELL PUTPKM (ITEM 15) HV PIUCW :«f ’Aft (ITEM It) 
BETNtLN T«r}f *, «UJiN. NCJE IttAT *UL 7*0 FURTUiM-j 
AKE NtJT *.-YN\N» £ T t i C . UK If NT THEM ‘SUCH THAT THE 
TWO HOES .N EACH PLATFORM AKF COIN CENTRIC. IVWEN 
THE STEEL PLETr.U RICE_»ED IN THE TLA 1 ,TIC 
PLATFORM. 

GLliE SUPPORTS (ITEM 17) TO PLOT III PLAT TOR NT 
IN LOCATIONS . APPLYING PRESS .;/C TO «5i#E A TUIN 

LAYER. OF AlrtUSIVE ( ITEM H). APTLY ALUESWE (ITEM U) 
TO PElYIAPtlNb FACE OP LA>*H L'TfPT AMU PLACE ON 
INNER COVER SHELF. -ffcC PBL-vlAC T 0 Htfulrt THIN 
LAYER. 



VIEW D-D 

SCALE 1/2 
(SEE SU l IN B- 4 ) 



(SElSWI HN Bfa) 


m 


ATTACH HANDSET LABEL (ITEM 20) 

TO PLATFORM IMTHtN TDlEfftJCfc SWU K 


















LIST OF MATERIALS 



OCTOBER 24, 1980 


PART NUMBER REV DESCRIPTION..*. 

2265888-0001 A COVER ASSY,780 SERIES W/MUFFS 


ITEM. 

QUANTITY. 

COMPONENT.. 

DESCRIPTION.... 

UM 

0001 

00001.000 

0983981-0003 

COVER,INNER,780 SERIES DATA TERMINAL 
1238-9813-004 

EA 

0002 

00001.000 

0999248-0003 

INSERT,LEFT SIDE W/0 XMT LEV ADJ,VENTED 
1224-0248-010 

EA 

0003 

00001.000 

0999249-0001 

INSERT,RIGHT SIDE,VENTED 

1224-9249-020 

EA 

0004 

00001.000 

0983865-0001 

DOOR,PAPER 

1224-3865-014 

EA 

0005 

00001.000 

2265875-0001 

MUFF ASSY , MIKE 

1238-5875-000 

EA 

0006 

00001.000 

2265878-0001 

MUFF ASSY , SPEAKER 

1238-5878-000 

EA 

0007 

00002.000 

0983875-0001 

RETAINER,MUFF 

1224-3875-018 

EA 

0008 

00004.000 

0772334-0001 

FASTNER 4-40 ON-SERT 

PAL -NR440004 

EA 

0009 

00001.000 

2265873-0001 

NAMEPLATE , INNER COVER 
--000 

EA 

0011 

AR 

0996527-0001 

ADHESIVE,LOCTITE 416 

059724-16SUPERB0NDER 

EA 

0012 

00001.000 

0418212-0040 

STRAP,TIEDOWN,ADJUSTABLE,PLASTIC 

QPL - MS3367-4—9 

EA 

0013 

00001.000 

0937304-0001 

BEZEL,SWITCH 

1224-7304-015 

EA 

0014 

00001.000 

2265994-0001 

PLATE, UPPER, ACOUSTIC CPLR ISOLATION 
1238-5994-000 

EA 

0015 

00001.000 

2265991-0001 

PLATE, LOWER, ACOUSTIC CPLR ISOLATION 
1238-5991-000 

EA 

0016 

00001.000 

2266003-0001 

TAPE, DOUBLE COATED, PLATE 

EA 

0017 

00005.000 

2265993-0001 

SUPPORT, PLATFORM, 12.75MM SQ 
1238-5993-000 

EA 

0018 

00002.000 

2265992-0001 

BARRIER, FOAM 

EA 

0019 

00002.000 

2265978-0001 

BUMPER, INNER COVER 

1238-5978-000 

EA 

0020 

00001.000 

2265995-0001 

LABEL, HANDSET INSTALLATION 

EA 
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-LIST OF MATERIALS-- 

OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION... 

2265895-0001 * KEYTOP ASSY , 781 OATA TERMINAL 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION...UM 

0001 00001.000 2265894-0001 KEYTOP - BEZEL 781 DATA TERMINAL EA 

1238-5894-003 

0002 00001.000 2265897-0001 KEYTOP OVERLAY, 781 DATA TERMINAL EA 

0003 00001.000 2265896-0001 DOOR , KEYTOP 781 DATA TERMINAL EA 

1238-5896-002 
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NOTES: UNLESS OTHERWISE SPECIFIED: 

HI COLOR (BLACK.TYPE U OR WHITE. TYPE 4) 

SHALL CONTRAST WITH COLOR OF ITEM 2 OR ALTERNATE 
ITEM 5 

E WIRES SHALL BE CRIMPED IN COMMON 
RECEPTACLE PER WIRE LIST REQUIREMENTS 
3 ALL MATERIALS MUST MEET UL REQUIREMENTS 
E FOR REWORKED MOTORS.WIRE LENGTH CAWNOT BE 
SHORTER THEN 105.1 

33 FOR REWORKED MOTORS. SLEEVING CANNOT BE 
SHORTER THEM II 4.3 
[jjjO DIMENSIONS ARE IN MILLIMETRES 
□ GENERAL TOLERANCE' 

ONE PLAGEt €.5 
TWO PLACE 1 0-25 


WIRE 

NO. 

DESCRIPTION 

START 5TATI0N 

FINISH STATION 

ITEM 

NO. 

i 

3 

■ 4 

MOTOR 

MOTOR 

MOTOR 

MOTOR 

BOBBIN 1 - 8LK 
f RED 

* > YEL 

BOBBIN 1 - WHT 

P2 

13 

1 . 

1 

_J_ 

5 

It 

1 

8 

MOTOR 

MOTOR 

MOTOR 

MOTOR 

BOBBIN 2- BLK 
} RED 

RORRIN 9 -WHT 


■2 

- 4 

- 7 

/ 


Plug 


E 

33^5 1 



REVISIONS j| 

REV 

DESCRIPTION 

DATE 

APPROVED 

E 

CN43V!bZ5CMC/-^^^ f ‘ D3 FINISH S IW10N 
FOR WIRES WFRE P204 - ITHRtt/CH PZ04 _ 5 
ID 2NC-7 MACL INC WAS PZD4/3 >' N 
UJIRE UST.IN D3.4-- WIRE NO'5 3.4.7 
AND 8 FINISH STATIONS WERE -6|7(47 LKA 
ITEM 2A DESCRIPTION WHS P704 






■■CMS 

0.25 

0.5 

ID t It 
II4.J 

132 t fa 
165-1 

203 T 6 

.010 

•oz 

•381.25 
4.50 

fc.OOt .25 
fe.5D 

B.00± .25 



SCALE ; NONE 
(ITEMS 2.3 .11 ONLY) 


Imetrici 










LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

DESCRIPTION. 


2265899- 

-0001 A 

MOTOR ASSY 

, PAPER ADVANCE 


ITEM* 

QUANTITY. 

COMPONENT.. 

DESCRIPTION. 

*..* UM 

0001 

00001.000 

0999256-0003 

MOTOR,STEPPING PAPER DRIVE,MK-12 

EA 

0002 

00001.000 

0972484-0007 

CONNECTOR HOUSING 7PINS 

EA 

0002A 

0003 

00006.000 

0972104-0001 

000779-1-87175-5 

P203 

000779-1-87175-5 

CONTACT ELEC-LOCKING,HIRE-T0.025 SQ 

POST EA 

0004 

00001.000 

0800335-0001 

AMP - 87124-1 

KEY,POLAR1 1 AT ION,CONNECTOR 

EA 

0005 

00000.500 

0972436-0012 

BE1 —6530T-001 

INSULATION,FLEXIBLE 

FT 


7-71 





ZLL 


MQft* UNU** OlHtHWtSi SKClfltD 

lil UiUiu MU. 4 rn IN MIUlMETKtS 


LI OfcNiKAl UnfeUtNl.V.'j 
ONI Pi At i tO. 3 
UNO PI Act* XO.lla 



1_CQjjVlBUQH CHBIT_1 

4 d . 1 

■frofn® 


tarn 

2.30 

MSI 

io.4fi 



(U 


• 



F*® 

«*o 

t»»n 

«o 

lUf'IMtM'tU 1 


1 

s 

-1 

■H 

n 

B 



9PB 

■B 



SI 

I . j nr 

-- ■ - nr— 


0 M 6 ( 22659 /? 


Pwa (22659/6) 


iASSr ( 22659 / 5 ) 


■» «wu m iicf 


1 

2 

» 

MAH* 

$L0* 
Si DH 

• 00 '02 
<27-01 
124-n* 

2 1 
oo 
oo 

HfclbMl .OS, CQtOH bLH L 

AOOTlONAt. j 

1 

□ 

|(S 

Bssa 

r 

N6 


PM 


Trrrmnr^»rr.Ti '.-K^Tnirr « t t a.T^ i ■! i — 



3 


















































LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

DESCRIPTION. 


2265915 

-0001 * 

781 RECEIVE ONLY KEYBOARD 


ITEM* 

QUANTITY. 

COMPONENT*. 

DESCRIPTION. 

UM 

0001 

00001*000 

2265916-0001 

PUB, 781 RECEIVE ONLY KEYBOARD 

EA 

0002 

00002.000 

0972519-0023 

SOCKET,SINGLE-IN-LINE 12 POStGOLD CONTI 

EA 

0002A 

0003 

00004*000 

0539480-0003 

-1-583780-5 

J6A v J6B 

-1-583780-5 

OPTOELECTRONIC DEVICE-TIL 220 

EA 

000 3 A 

0004 

00004.000 

0972350-0067 

CRl THRU CR4 

SPACER UNTHREADED-.500 L 

EA 

0005 

00004.000 

0972946-0049 

1238- -000 

RES FIX 220 OHM 5 * .25 W CARBON FILM 

EA 

0005A 

0006 

00001*000 

2211263-0001 

ROH - R-25 

R1 THRU R4 

ROH - R-25 

KEYPAD, PUSHBUTTON, 24-POSITION, X-Y 

EA 

0007 

00001.000 

2265839-0001 

SEE TI- DRAWING 

KEYSWITCH CLUSTER, 3 POSITION 

EA 

0008 

REF 

2265917-9901 

OIAG, LOGIC, 781 RECEIVE ONLY KEYBOARD 

EA 
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NOTES. UNLESS OTHERWISE SPECIFIED: 

H DIMENSIONS ARE IN MILLIMETRES 
[2 6EIMERAL TOLERANCE 
ONE PLACE: 10*5 
TWO PLACE: ± 0 ,15 

GD EOR ORIENTATION OF OPTICAL SWITCH/ 
(ITEM Z.)/TI BUG IS POSITIONED AS DRAWN 


■f7!7TTTT 

nri Mil 

-n_L IMCHII_1/ 

0.25 

0-5 

.010 

-02 




Cfc ES E4 EJ ll El 


ETCU SIDE 


I SLDR I 127- 01 I 00 I 




_ description 

Cti^l\7(D)CFL.c^ 01 -/ 
IMjITtM 5all WAS 2, ALSO 
ADDED ITEM 8 (21 REVISED 
E/D 16 REFLECT ADDITION 
OF HEM 8 AND DELETION DF 
ITEM 5 



2265951- 5001 
m535l “ 0001 

AU10 INSEME6 PARTS LIST FTtR TTfcS^5l-| 
SENSOR ASSY. ISO S£PIE5 

DASH NO 

DESCRIPTION 


wmiwuiiancnpn 


PART OR IDENTIFYING f 


I NOMENCLATURE OR DESCRIPTION 

PARTS UlgT ~ 


"E3- 


Texas Instruments 

. OtMm. Him 

SENSOR ASSY. 78 0 SERIES 


226535 ! 











LIST OF MATERIALS 


OCTOBER 

24, 1980 





PART NUMBER REV 

2265951-0001 * 

DESCRIPTION*... 

SENSOR ASSY, 780 SERIES 



ITEM* 

QUANTITY. 

COMPONENT.. 

DESCRIPTION. 


• UM 

0002 

0002 A 

0002 B 

00001*000 

0986355-0002 

SWITCH,OPTICAL 

SEE TI- DRAWING 

SI 

SEE TI- DRAWING 

PN 986355-1 IS ALT 
SEE Tl- DRAWING 

PART 

EA 

0003 

00001*000 

2265923-0001 

CABLE ASSY, SENSOR 
1238-5923-012 

780 SERIES 

EA 

0005 

0005A 

00002.000 

2211404-0004 

RESISTOR,10K OHMS,VARIABLE,CERMET 

SEE TI- DRAWING 

R 3 R4 

SEE TI- DRAWING 

EA 

0006 

REE 

2265924-9901 

SCHEMATIC, SENSOR 


EA 

0007 

00001.000 

2265951-5001 

AUTO INSERTED PARTS 
1238-5151-015 

LIST FOR 2265951-1 

EA 
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owe NO 2265952 


APPLICATION 


NEXT ASSY USED ON 


7058 


REVISIONS 

REV 

DESCRIPTION 

DATE 

APPROVED 

A 

CN475617(D)S.DGDS0N 

3-23-81 

S. DODSON 



CONVERSION 

CHART 

mm 

INCHES 

0.25 

.010 

0.5 

.02 


METRIC 


THIRD ANGLE PROJECTION 


2265952-0025 

i 124 

II l » 23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

H .. 3 

2 

2265952-0001 
PART NO. 


781 

R .0. 

PATCH 

EPROM 

780 

SERIES 

PATCH 

EPROM 

7ff0 

t 

SERIES 

\ 

STD 

\ 

EPROM 

I 

1 

780 

f 

SERIES 

f 

STD 

EPROM 

781 

R.0. 

STD 

EPROM 

781 

R.0. 

. STD 

E?fcOM 

781 

R.0. 

STD 

EPROM 

780 

SERIES 

STD 

EPROM 


♦ 

SERIES 


DESCRIPTION 



REV STATUS 
OF SHEETS 



Texas Instruments 


IINCORPORATED 

Dallam. Texas 


780 SERIES EPROM 


I DRAWING NO 


96214 


SCALE NONE 


2265952 


SHEET 1 Of 2 






























NOTES: UNLESS OTHERWISE SPECIFIED: 

Q] DIMENSIONS ARE IN MILLIMETRES 

[2] GENERAL TOLERANCE: 

ONE PLACE +0.5 
TWO PLACE + 0.25 

3. PROGRAM ITEM 1 USING ITEM 2. 

± MARK DEVICE WITH AT LEAST THE LAST 4 DIGITS OF BASE P/N AND THE 
FULL DASH #. INDELIBLE INK SHOULD BE USED, COLOR OPTIONAL. 


2265952-0029 

780 SERIES KSR KATAKAMA EPROM #29 

2265952-0028 

781 R.O. STD EPROM #28 

2265952-0027 

781 R.O. STD EPROM #27 

2265952-0026 

781 R.O. STD EPROM #26 

PART NUMBER 

DESCRIPTION 
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LIST OF MATERIALS 


fE DRUAKY 03, 1031 

PART NUMBER REV DESCRIPTION...... 

2?-659 S2—0001 0 7B0 SEP ITS STO EPROM #1 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION.. . UM 

0001 00001.000 2210020-0002 IC,TMS2532JL,BLANK EPKOM EA 

G01295-TMS2532JL 

000? RET 2 ?7 5200 - 100 1 000n,7ax DATA TI'M E/W OISKETTF. EA 

0002A UNRELEASEO SOFTWARE 

1261- RFE-000 


7-78 





7-79 


8 


6 


5 




| LM 


2 




























-LIST OF MATERIALS 

:./2 8/81 


PART NUMBER RFV OFSCR IP T TON. 

2265970-0O01 A POWER SUPPLY, INTERNATfONAL 


ITEM. 

OUANTITY. 

COMPONFNT.. 

DFSCRTPTTPN...*.. 

X 

UM 

0002 

00002.0O0 

09^2662-0001 

NETWORK,SN72723N 

00^2 A 



U500 U501 


f> f> ^ 7 

0000!.000 

O972499—000 1 

NETWORK »l i»!3. ,r 'T "0/MC7R0SC»,-5 VOLT 

SFF - T1 TRAWING 

FT. 

OC03A 



1)50? 

SEF - TI DRAW!NO 


00 04 

C^OOl .000 

0972499-0002 

NFTWOR K f VOL C REG»NEG,3 TFPM-<-i2V) 

PA 

0004A 



U 503 


0005 

00001.000 

09728 72-0012 

NETWORK,L»1 3AP-12T VOLTAGE REGULATOR 

NSC - LM143-12T 

EA 

0095 A 



U504 

NSC - LMT40-*2T 


0006 

00001.000 

0800523-0001 

TRANSISTOR A5T2997 PNP SILICON 

TI- -A5T2907 

EA 

00^6A 



Q500 

TT- —A5T29 07 


0007 

00001.ono 

09-2957-0001 

TRANSISTOR,2N930A NPN LOW CUR A”P,Tn-l8 
MOT - 2N970A 

F a| 

0007A 



Q501 

MOT - 2N979A 

j 

0008 

nOOOl.0^0 

0972057-0001 

TRANSISTOR-A5T222? NP* SILICON 
1640-2132-000 


COO 8 A 



Q502 

1640-2132-000 


0009 

POO 01.000 

0972465-0003 

THYRISTORS,TRIODE-P-N-R-N SIL 

T! -TIC1060 


0009 A 



Q503 

TI -TIC1060 


0010 

00001.000 

0996703-0002 

TRANSI STflR,NPN,125WATT.SJ9094-? 

SEE TI- DRAWING 

‘A 

0010 A 



0504 

SEE TI- OP AWT NG 


•on*! 

00001.0^0 

0996711-000? 

TPANSISTHR f TIP73A N-P-N POWER 

00 1295 —TIP7 3A 

EA 

0011 A 



0505 

00 1295-TIP 73A 


90,? 

00001.000 

0972978-0965 

RESISTOR,FIX.,33 OHMS,!W, 57 TOL. 

SEE TI- DRAWING 


r - \ A 



R 500 

SEE TI- DRAWING 


Of:' 1 ; 

onooi.n '0 

0972942-0193 

RES,FXO,40K OHMS, 57, 5W, WIREWOUG) 

SEE TI- DRAWING 

" A 

on 2A 



R513 

SEE TI- DRAWING 


o 

00001.0*0 

0972942-0047 

RES FIX 22K OHMS 5 WATT 107 

DAE - CW OR RS SERI 

Ei 

1 0 ** 3 A 



R 5 14 

DAE - CW OR PS SERI 



0( 00? .0*0 

0972942-0022 

RESISTOR, FIX., 1.20K, 5W, 57 TOL. 

SEE TI- DRAWING 

c 

K)2<#> 



R515 R 516 

SEE TI- DRAWING 


s 

>00 01.060 

0972978-0969 

RES FIX COMP 47 OH*S i.*W 5~ 

SEE - TI DRAWING 

F 

7 4 



R519 

SEE - TI DRAWING 



»001.C 0 

0972978-0107 

RES,FXD,CMPSN,IW, 57, 1.8 K OHMS 

039008-SEF TI DWG 

C A 

.« ,ji - 



R521 

039008-SEE TI DWG 



7-80 






7-81 





3/28/81 


LIST OF MATERIALS 


PAP" 

NUMBER PFV 

DESCP IPTTON . .... 


22659 70—000l A 

POWER SUPPLY v INTERNATIONAL 


irr M 

. QUANTITY. 

COMPONENT.« 

DESCRIPTION. 

, UM 

0071 

00005.000 

0411101-0057 

LOCKWASHER # 4 FXTERNAL TOOTH CRFS 

OPL - MS35335-57 

EA 

' .7? 

OOA02.000 

0416925—0400 

SPACER « #4 l / 8 " L G ALUM ANODIZED 
-NAS43DDO—8 

EA 

0073 

<10006.000 

C416622-0011 

HASHER #4 FLAT 

QPL - AN960C4L 

EA 

^074 

00004.000 

0416453-0021 

NUTtPLAIN14—40 UNC-2B HEX , CRFS.SMALL 

OPL - NAS671-C4 

EA 

0075 

00001.000 

0972988-0016 

SCREW 4-40 X .438 PAN HEAD CRFS 

EA 

0076 

00001.000 

0972628-0001 

WASHER,#4 . 115ID ,20000-SHLDR NON-met 
SEA -5607-45 

EA 

^077 

00001.030 

0411104-0135 

WASHER * LOCK-SPRING, HELICAL, *4 

OPL - MS35338-135 

EA 

0078 

00003.000 

0416453-0022 

NUT,PLAIN 6-32 UNC-2 B HEX CRES,SMALL 
QPL - NAS671C6 

EA 

0079 

00003.000 

0411104-0136 

WASHER, LOCK-SPRING, HELICAL, #6 

QPL - MS35338-136 

EA 

0 080 

00001.000 

0972355-0001 

STUD SELF-CLINCHING-PWR 

046384—KEH—440—4 

EA 

0100 

REF 

2265973-9901 

TEST PROCEDURE, POWER SUPPLY, IMTN'L 


ri ioi 

00001.000 

2265970-5001 

AUTO INSERTED PARTS LIST FOP 2265970-1 
1238-7051-016 

EA 

9999 

000C0.450 

0239999-9999 

COST, SHRINKAGE 

EA 


7-82 





0 ? /? 8 /8 1 


-LIST OF MATERIALS 


PART MUMPER REV 
2265970-5001 A 


DESCRIPTION... . 

AUTO INSERTED PARTS LIST FOR 2265970-1 


QUANTITY. 


COMPONENT.. DESCRIPTION. 


00001.OO0 2265971-0001 PWB, INTN•L POWER SUPPLY, 780 SERTE C 


00002.000 0539468-0007 


00003.000 0539460-0003 


00001.000 0972934-0001 


00005.000 0972932-0001 


00)01 .000 0972454-0010 


00001.000 0972268-0006 


00001.000 0996281-0005 


00001.000 0996281-0006 


00002 .000 0996281-0001 


00001.000 0972946-0085 


OOOOi.O^O 0972946-0041 


09001.000 0539370-0529 


00001.000 0539370-0481 


90001.000 0972946-0096 


00001.090 0972946-0077 


DIODE, 1N4007 1AMP 1009PIV RECTIFIER EA 

TI -1N4007 
CR500 CR512 
TI -1N4007 

DIODE,1N4003 LAMP 200PIV RECTIFIER EA 

TI - IN4003 
CR501 CR509 CR510 
TI - IN4003 

DIODE,1N746A 3.3 V 5* SIL VOLT REG EA 

QPL - 1N746A 
CR502 IN746A 
QPL - 1N746A 

DIODE 1N914B EA 

SFE TI- DRAWING 

CR503 CR504 CR506 CR507 

SEE TI- ORAWING 

CR508 

SEE TI- DRAWING 

DIODE, VOLT AGE-REGULATOR—SILI CON,lN726A EA 

001295-IN726A 

CR505 

001295-IN726A 

DIODE IN4937 1 AMP EA 

SEE - TI DRAWING 
CR511 

SEE - TI DRAWING 

RECTIFIFR,SILICON,FAST RECOVFRY FA 

014099—SS3891 
CR 513 

014099-SS3891 

RECTIFIER,SS3892/UES1302,V(P)100V IC016A EA 

014099—SS3892 

CR514 

014099-SS3892 

DIODE UES iiOl EA 

014099-UES 1101 
CR515 CR516 
014099-UES 1101 

RES FIX 6.8K OHM 5 T .25 W CARBON FILM EA 
ROH - R-25 
R 501 

ROH - R-25 

RES FIX 100 OHM 5 X .25 W CARBON FILM EA 
ROH - R-25 
R 502 

ROH - R-25 

RES FIX FILM 31.6K OHM 17 .25 WATT EA 

COR - NA55 
R 50 3 

COR - NA5 5 

RES FIX FILM 10.OK OHM IT .25 WATT FA 

COR -NA55D-100PPM/C 

R504 

COR —NA55D-100PPM/C 

RES FIX 20 K OHM 5 X .25 W CARBON FILM EA 
ROH - R-25 
R 505 

ROH - R-25 

RES FIX 3.3K OHM 5 X .25 W CARBON FILM EA 
ROH - R-25 
R 506 

ROH - R-25 





-LIST OF MATERIALS 

03/2P/81 


PART NUMBER REV 

2265970-5001 A 

DESCRIPTION.. 

AUTC INSERTED PARTS LIST FDR 2265970-1 


ITEM. 

0033 

QUANTITY. 

00001.000 

COMPONENT.. 

0972946-0053 

DESCRIPTION... 

UM 

FA 

RES FIX 330 OHM 5 X .25 W CARBON FILM 
ROH - R—25 





0033A 



R 507 

ROH - R—25 


0034 

00001.000 

0972946-0074 

RES FIX 2.4K OHM 5 X .25 W CAPRON FILM 
ROH - R-25 

EA 

0034 A 



R508 

ROH - R-25 


0035 

00001.000 

0972946-0080 

RES FIX 4.3K OHM 5 t .25 W CARBON FILM 
ROH - R-25 

EA 

0035 A 



P 509 

ROH - R-25 


0036 

00001 .OOQ 

0972946—0003 

RES FIX 2.7 OHM 5 % .25 M.CAPRON FILM 
ROH - R-25 

EA 

0036 A 



R 510 

RPH - R-25 


0037 

00001.000 

0972630-0077 

RESIST0R*0.619 OHMS lW f 5* EX WW 

001686—T-1A-70 

EA 

0037 A 



R511 

001686-T—1 A-70 


0038 

00001.000 

0972947-0123 

RES FIX 270K OHM 5 * .5 W CARBON FILM 

ROH - R—50 

EA 

003 8 A 



R512 

ROH - R-50 


0039 

00001.000 

0539812-0032 

RES FIX FILM 10.5K OHM .IX .125 WATT 

COR - NC4-50PPM/C 

EA 

0039 A 



R 517 

COR - NC4-50PPM/C 


0040 

00001.000 

0539812-0001 

RES FIX FILM 4.12K OHM . 1 % .125 WATT 

COR - NC4-50PPM/C 

FA 

0040 A 



R5I8 

COR - NC4-50PPM/C 


0042 

00002.000 

0972947-0057 

RES FIX 470 OHM 5? .5 W CARBON FILM 

ROH - R-50 

EA 

0042 A 



R522 R523 

ROH - R-50 


0050 

00001.000 

0418356-2350 

CAP.FXD 0.471JF,50V,10* TANTALUM SOLI 

QPL -M39003/1-2350 

EA 

0050 A 



C500 

QPL -M39003/1-2350 


0051 

00002.000 

0972924-0017 

CAP FIX TANT SOLID 1.0 MFD 10 * 35 VOLT 
SPR -150D105X9035A 

EA 

005 1A 



C 505 C 518 

SPR -150D105X9035A 


0052 

00001.000 

0972757-0001 

CAPtFIXED CERAMIC 100 PF 10 * 50V 

UC -C51C101K 

EA 

0052 A 



C502 

UC -C51C101K 


0053 

00007.000 

0972757-0037 

CAP FIX CER 0•1 ME 10* 50V 

EA 

0053 A 



C503 C510 C520 THRU C522 


0053B 



C524 C525 


0054 

00001.000 

0972757-0021 

CAPACITOR FXD 330PF 50 VOLTS 10 * CERAMIC 

EA 

0054A 



C504 


0055 

00001.000 

0972757-0025 

CAP FI X CER • 01MF 10* 50V 

EA 

0055 A 



C 506 


0056 

00001.000 

0418356-2344 

CAP FIX 0.22 MF 50V 10* TANTALUM SOLID 
SEE TI- DRAWING 

EA 


7-84 




03/28/81 


LIST OF MATERIALS 


PART NIJMHEH HFV DESCRIPTION. 

2265970-5001 A AUTO INSERTED PARTS LIST FOR 2265970-1 

ITFM. QUANTITY. COMPONENT.. DESCRIPTION. 


0056A C 52 3 

SEE TI- DRAWING 

0057 00001.ooo 0972924-0014 CAP FIX TANT SOLID 15 MFD 10 X 20 VOLT 

QPL —M39003/1—2289 
C519 

QPL —M39003/1—2289 


00 5 7 A 
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8 


7 








7-88 













7-89 


8 













LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

0983809—0001 D 

ITEM* QUANTITY* 

DESCRIPTION. 

OUTER COVER ASSY 

COMPONENT.. DESCRIPTION.. 

*. UM 

0001 

00002*370 

0996659-0002 

MOLDING, RESIN, THERMOPLSTC NORYL LT 

GRA LB 

0003 

00004.000 

0983901-0001 

LATCH CASE 

EA 

0004 

00008.000 

0418606-0004 

RIVET,.123 X .344 TUBULAR,C-SINK 

EA 

0005 

00002.000 

0418606-0156 

-MS16536-4 

RIVET.TUBULAR,STL.188DIAX.406 *MS16536 

-46 EA 

0006 

00001.000 

2210967-0002 

-SEE DRAWING 

HANDLE, CASE CARRYING 

EA 

0007 

00002.000 

2210967-0003 

HANDLE. CASE CARRYING 

EA 

0009 

00000.200 

0936800-0425 

CORRUGATED BOX,20718 X 163/8 X 16 

EA 

0010 

00000*800 

0936806-0002 

SEE TI- DRAWING 

PAD,FLAT CORRUGATED 

EA 
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t notes: unless otherwise specified _ ) _ 

r\COLOR (BLACK, TYPE OR WHITE, TYPE WIReIDESCRIPTION 


9) SHALL CONTRAST COLOR OF ITEM NO 
* / 

1 SUPPORT SHAFT OF ITEM I AXIALLY p 
WHILE INSTALLING ITEM 2 —— 

[1 ADD TUBINGOTEM 7)70 SHIELD I—— 

CABLE TO BE FLUSH TO CONNECTOR 
AND ALLOW ONE-TENTH /NCH MAX 
GAP BETWEEN MOTOR SLEEVING 


_____ START STATION FINISH STATION 
FAN MOTOR Bf-RED P302 - / 

FAN MOTOR Bt-BLACK P302-B 

FANMOTOR BI-SHIELD P302.-3 0 




PROCESS I CLASSIFICATION 

TOW CORBELOTtOW TO COVT/IWD SPECIFICATIONS SEE Tl DRAWING 729467 

UNLESS OTHERWISE SPECIFIED 

• REMOVE ALL BURRS AND SHARP EDGES - 

• CONCENTRICITY MACHINED 
DIAMETERS 010 FIR 

• DIMENSIONAL LIMITS APPLY BEFORE 
FINISH PROCESSING 


__ 8737 

_ 7 058 

999230 8738 



iO Q 












































LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION......... 

0999232-0001 G FAN ASSEMBLY,763/765 


ITEM. QUANTITY. COMPONENT.. DESCRIPTION 


UM 


0001 00001.000 0972486-0003 MOTOR,FAN 12V DC EA 

022227-CK35-T6C 

0001A B1 

022227-CK35-T6C 

0002 00001.000 0996515-0001 FAN BLA0E.3-IN X.078 DIA HUB BORE EA 

0003 00003.000 0972104-0001 CONTACT ELEC-LOCKING,HIRE-TO.025 SQ POST EA 

AMP - 87124-1 

0004 00001.000 0972484-0003 CONNECTOR HOUSING 3 CONTACT EA 


T18 -7175-8 

0004A P302 

T18 -7175-8 

0004B ITEMS 3 ANO 4 CAN ONLY BE 

T18 -7175-8 

0004C USED TOGETHER 

T18 -7175-8 

0005 00000.000 0972482-0006 CONTACT,ELECTRI CAL,CRIMP EA 

BEI - 75691-006 

0006 00000.000 0772707-0034 RECEPTACLE,TERMINAL- 3 CAVITIES EA 

BEI -65039-034 

0006A ITEMS 5 ANO 6 MAY BE USED 

BEI -65039-034 

0006B AS ALTERNATES TO ITEMS 3 

BEI -65039-034 

0006C ANO 4 ITEMS 5 AND 6 MAY 

BEI -65039-034 

00060 ONLY BE USED TOGETHER 

BEI -65039-034 

0007 00000.030 0972436-0009 INSUL SLEEVING,*14 .016THK .06610 FT 

003890—HT-105C-14 

0008 00000.070 0972146-0004 TUBING,.020THK X 1/8 HT SHRNKABLE .12510 FT 


003890—PO135125C1/16" 





a 


NOTES. UNLESS OTHERWISE SPECIFIED: 

DIMENSIONS ARE IN MILLIMETRES 
GENERAL TOLERANCES 
ONE PLACE ±O.B 
TWO PLACE ±O.ZSb 
MARK PER ELE. £>5070 , LINE 4- TEXT 
♦INTERNAL MODEM * 

ITEM IOI IN -OOOI LM CONSISTS OF 

BULK CABLE ASSY MAT'L 

LABEL MAT BE ON EITHER SIDE OF CABLE 





































LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION...... 

2265826-0001 A CABLE ASSY ; INTERNAL MODEM 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION...... UM 

0001 00002.000 0996261-0005 CONNECTOR.RECEPTACLE 26,POSITIONS EA 

000779-88377-5 

0101 00001.000 2265826-5001 BULK CABLE ASSY MAT*L FOR -0001 EA 

1629-5826-000 


7-94 





4 


3 


2 


1 


D 


CO 

an 


MOTE 6• 

(j]WlKE SHALL BE SKIPPED 6KJ IW5ULATI0M 
FROM END AMD TlNIUED PER PROCE55 I 
J iALL DIMENSIONS ARE IK) MILLIMETRES 
! GENERAL TOLERANCE 
OKJE PLACE - 0.5 
TWO PLACE - 0.25 

it] COLOR ( BLACK. TYPE (o OR WHITE . TYPE *)) 

' SHALL CONTRAST WITH COLOR OF ITEM 
|5j ITEM 101 IN '0001 LM CONSISTS OF 
~ BULK CABLE ASSY MATERIAL 
[£] DRAWING METRIC EXCEPT LM 

fJjBAMD KKARKEP TO BE LOCATED AI4K0X 25.4 
tm END OF >LEEV)N6. Vftk PER 2205070- 
LINE 4TEXT PLOT 


IR® 


INDICATES PIN I 


1 i OfJVCRMMJ ( HAKT 

' M /K 

INCH Li 

f.2S 

o.oi o' 

n T* 

i ., - ‘ i..' 

0.02 

.'■ 'h » 

’ 

l.'i ;)•: 

121.41 L 

4. Hi .'25 

i ■.j. ■. 

Iw- • ■ • - 

fc.fc5i.25 


NO 


MARK 

SLjDR 

(DENT 


100-OT 

wvm 

F'SPEC 


PROCESS 


“'liEI 

ADDITIONAL 


CLASSIFICATION 


THU a ahglm pgojrcwow 


WiFi 

NO 

OitCMIFTlON 

TOTAL 

UNGTh 

COMFONiNT 
CONNfCTlON 
KW STABT 
STATION 

COMFQNtNT 
CONNECTION 
fOE FINISH 
STATION 

HWAMl . ( 

■a* 

1 

2 

RED/BLACK 
BLACK 

AR 

AR 

PG>03 ' 1 
P003-3 

C (cDO 

r to) 


5 

4 


-MARK APPROX WHERE SHOWN 


h- 25.4- 
±<b.35 



REVISIONS 


ZONE 

lTR 

DESCRIPTION 

DATE 

APPROVED 


A 

CN44*HITO C. HI - 5H0 Z/H 

'T£MS6 m7ft)lNC-2 DIM c.3StLlNk$ 
2.St 1.5, ADDED 25.4 16.35 DIM AND 
PICTORIAL OF TIE'WRAP 13) ZNC-2 AUDED 
BAND WORKER i BALLOON ANO FlA6 NOTE 
CALL/X ) T.(4) 2N0-4 ADDED FlA6N07E7f5) 

IN WIRE LKT REMARki COLUMN DELETED 
REFERENCE TO TWITTED PAIR 16) UP¬ 
DATED CONVERSION CHART 

jO Zl'*o 

0 




1 r m 


METRIC 


22058 ^ 40 - 50^01 


-BAM MQ- 


BULK CABLE ASSY MRTERIAL FOR *0001 
[CABLE ASSY. UNREGULATED PC. 


DESCRIPTION 


UNLESS OTHERWISE SPECIFIED 


I* REMOVE ALL BURRS ANO SHARP EDGES| 
CONCENTRICITY MACHINED 
DIAMETERS '■> t-.'SFlR 
!• DIMENSIONAL LIMITS APPLY BEFORE 
FINISH PROCESSING 
IDENTIFYING NUMBERS SHOWN IN 
PARENTHESES FOR REFERENCE ONLY 
INTERPRET DRAWING IN ACCORDANCE 
WITH MIL STD 100 





CODE 
I DENT 


PART OR IDENTIFYING NUMBER 


NOMENCLATURE OR DESCRIPTION 


PARTS LIST 


USED ON 


APPLICA TION 

IT 



| \ Texas Instrum en ts 

[qu+tmnt Grot* MIm. U»M 


MBLE ASSV, UWRCGUUTED D.C. 


IcoSTlDENT NO 

96214 

wnu£_[ 


DRAWING NO 


2265840 


LM 









LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION..... 

2265840-0001 A CABLE ASSY, UNREGULATED D.C. 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION.....UM 

0001 00001.000 09T2574-0006 HOUSING,CONN PLUG,LOCKING 3 CONTACTS EA 

0001A P603 

0101 00001.000 2265840-5001 BULK CABLE MATERIAL FOR 2265840-1 EA 

1629-5840-000 


7-96 





7-97 


slOTES: 

Qj DINitN5lDNS ARE IN WIlllMlTR^ 
m GENERAL TOLERANCE*. 

ONEPLAtt: t-Q.5 
TWO PLACE : *0.25 
@] mi SHALL BE STRIKED OF WULKIIOP 
IT END AND TINNED TER PROCESS» 

GO mark per niym.uNE^mtT 

"P604-” 

HI ITEM 101 IKJ -0001 LMjmi5l5T 
OF BULK C4BL5 AUYAMTOwl 
g] DRAWING METRIC EXCEPT LM 

CD BAND MARKER ID IE LOCATED AW* 
25A mm FROM END OF CABLE 


-INDIC/TTE5 PIN \ 


\ 20 AW& WHT/BRN AR 


WHT 

WHT/RED 

WUT 

WHT/YEL 

vnTf 

WHT/6RN 

WHT 


9 2D AND WWT/ BLUE AR 


@® ® ' 
@®)®f 


_ 0.25 • 0/0 

39 t (, /-* 0 ± .25 

213 * U 8.4±0^5 


210 *6 
213 tfe 

tiill 


10.5410.25 

10.7610.25 

§:Sf!8i? 

I2.5fcf0.25 


9 READ (2) 



CLDR 127-04 00 

IOENT F-SPEC. NO 


UNLESS OTHERWISE SPECIFIED 

• REMOVE ALL BURRS AND SHARP EDGES 

• CONCENTRICITY MACHINED 
DIAMETERS O.ZSFIR 

• DIMENSIONAL LIMITS APPLY BEFORE 
FINISH PROCESSING 

• IDENTIFYING NUMBERS SHOWN IN 
PARENTHESES FOR REFERENCE ONLY 


V.HOLE TOLERANCE I 


- mistem APPLicATi 



C \22Q58*r\ 
















































LIST OF MATERIALS 


OCTOBER 24, I960 

PART NUMBER REV 
2265841-0001 B 

ITEM. QUANTITY. 

0001 00001.000 

0001A 

0101 00001.000 


DESCRIPTION..... 

CABLE ASSY, SECONDARY D.C. 

COMPONENT.. DESCRIPTION. 

0972574-0002 HOUSING, CONNECTOR, PLUG, LOCKING 

P604 

2265841-5001 BULK CA8LE MATERIAL FOR 2265841-1 
1629-5841-000 


EA 

EA 
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3 


1 — 1 1 1 Il'TTl 1 ITT 


■TfflTKS: 

0. IS 

0, 5 

4S.Zlfo.35 

.010 

•01 

1.701.7.5 


CD 

CD 


a. 


NOTE. 5 I UNLESS OTHERWISE SPECIFIED : 

B DIMENSIONS ARE INTYIILUIYIETRE^ 
GENERAL TOLE1RAINCE: 

ONE PLACE*, t 0.5 
TWO PLACE : t 0.25 
ID MARK PART NO»DASH NO f AND RtV LTfc. 

PER PROCESS I IN mm CENTER OF CABLE 
H ITEM 101 IN '0001 LM CONSISTS OF BULK. 
CABLE A55Y MATT. 



PIN I 



PIN I 



MARK | 

o 

o 

o 

w 

HS 

H6T -llj Cm ILK 

Km 

khib 

F-SPEC 

c— 

0DITKML 



UNLESS OTHERWISE SPECIFIED 


> REMOVE ALL BURRS AND SHARP EDGES I 

> CONCENTRICITY MACHINED 
DIAMETERS 0.2ft FIR 


1 '« 1 * 

HJ 

— 


1——— 






m 





1 M 













































LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION......... 

2265844-0001 CABLE ASSY, MODEM POWER SUPPLY 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION.......... 

0001 00002.000 0996261-0001 CONNECTOR RECEPTACLE 10 POSITION 

000779-88377-1 

0003 00004.000 0800335-0001 KEY,P0LAR12AT ION,CONNECTOR 

BEI -65307-001 

0101 00001.000 2265844-5001 BULK CABLE MATERIAL FOR 2265844-1 

1238-0844-000 






mu 





























LIST OF MATERIALS 


OCTOBER 24, 19B0 

PART NUMBER REV DESCRIPTION. .. 

2265871-0001 A CABLE ASSY, TTY, 780 SERIES 

ITEM. QUANTITY. COMPONENT.. DESCRIPTION.. 

0001 00001.000 0539409-0006 CONNECTOR,RCPT 25 PINS 

AMP -205207-1 

000lA PI 

AMP -205207-1 

0002 00001.000 2210305-0003 HOOD STRN RLF 45/180DEG.BULK PK 25 POS 

000779-2-206478-2 

0101 00001.000 2265871-5001 BULK CABLE ASSY MATERIAL FOR -0001 

1629-5871-000 
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wm 

NO. 

oocmmoN 

□ 

SSX &35 

R* STMT 
STATION 

conSSoRon 

^aV3T 

MMASKS 

NHA 

NO 

1 

WIRE.24.AVA/G. WHT 

AR 

P204-5 

E 5 

GND 

4- 

2 

WIRE.24AWGt BLK/WHT 

AR 

P2 0 4-3 

E 3 

SEKJSOR OUT 

5 

3 

WIRE.244WG, RED/WHT 

AR 

PPOA-I 

El 


6 


KEV, PLUG 


P204-4 



2 




P204-2 


WO CONNECTION 




REVISIONS 



RCV| 

DESCRIPTION | 

DATE 

| APPROVED 


NOTES. UNLESS OTHERWISE SPECIFIED: 

Q] WIRE SHALL BE STRIPPED OF INSULATION) 
FROM EKJD A KID TINNED PER PROCESS I 
GD ALL DIMENSIONS ARE IN MILLIMETRES 
0 GENERAL TOLERANCE 
ONE PLACE •• * 0.5 
TWO PLACE : t 0.2 5 

E ITEM 101 IN -0001 LM CONSIST OF BULK CABLE 
ASSY MATERIAL 

GO MARK PER 2265070, LINE4,TEXT"P20r* 





□ 



n 



□ 



□ 

B 


CONVIMI 

<* CHART V 

m , 

INCHES 

0.25 

Q 5 
18*1.3 
127*6 

I34t 6 
142*6 

0.010 

0.02 

0.150*0.05 
0.50* 0.25 
5.28 *0.25 
5.60*0.25 



PIN I 


METRIC 


a 

226 5848-5001 
2265848*0001 

BULK CABLE ASSEMBLY MATERIAL FOR -0001 
WIRING HARNESS. LOW PAPER ALARM 


DASH NO 

DESCRIPTION) 



i jw l i |Tg * r 

pw I NO I 


El 

SLDR 

127-04 

00 


J 

Ea 


E-SPEC 

NO 

ADDITIONAL 


PROCESS 


CLASSIFICATION 

iaii 



NOMENCLATURE OR DESCRIPTION 


■■■■ 


HHHH 

HIHHIH 


B B 


bhhhhi 

mu 

■1 



ARTS LIST 


APPLICATION 


T 



Texas Instruments 

CM*. Tttm 


WIRING HARNESS, PAPER OUT 
DETECTOR 

M i l TOUT 1 I BWUUM THB- 

C|96214 1 2265808 


34 


LM 


??65898 























LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV 

2265890—0001 * 

DESCRIPTION....... 

WIRING HARNESSt PAPER OUT DETECTOR 


ITEM* 

QUANTITY. 

COMPONENT** 

DESCRIPTION. 

... UM 

0001 

0001A 

00001*000 

0972484-0005 

CONNECTOR HOUSING 5 CONTACT 

TU —87175-2 

P204 

TU —87175-2 

EA 

0002 

00001.000 

0800335-0001 

KEY,POLARIZATION,CONNECTOR 

BEI -65307-001 

EA 

0101 

00001.000 

2265898-5001 

BULK CABLE MATERIAL FOR 2265898-1 
1650-0000-000 

EA 
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3 


2 



NOTES: 

Ql WIRE SMUBE STRIPPED OF INSULATION 
FROM END A NO TINNED PER 
PROCESS I ‘ 

0 COLOR (BLACK.TYPE fe OR WHITE.TYPE D 
SHALL CONTRAST WITH COLOR OF ITEM! 
[|j ALL DIME MS IONS ARE IN MILLIMETRES 
m GENERAL TOLERANCE 

ONE PLACE tO .5 I 

TR/0 PLACE *0,25 

[5] ITEM 101 IN-0001 LM CONSIST OF BULK 
CABLE ASSY MATERIAL 
G DRAWING METRIC EXCEPT LM 
ft] MNN PER 22L5670.ZINE4 TEXT m 780 5ENSDR CABLE 


REVISIONS 

DESCRIPTION 


WIRE.24AW6. RED/WHT AR 

P202- 1 / -ll 

BLK/WHT AR 

T - 3 -El 

ORNWNT AR 

' -4 -E3 

YEL/WHT AR 

-5 -£ 4 

BLU/WHT AR 

-fc -Ffc 

GRN/VIHT A R 

1-7 -E 5 

PLUG,KEY — 

PZDZ-2 , - 


CMD 

SENSOR OUT 
COMMON 70 POTB*POT S 
POT B 
POT S 


rMARK " P202" APPROX WHERE 
\SHOWN PER PROCESS 2 


i hr 3 


CN 434-GZ7(o)C.U^(i)ZN Q-J 97KT WTIOM « 

a FOR WIRES WERE PI-1 TW0U6H PI-7 £2) fJJU* 

A ZNC-3 MARKING OKI C6NNEC70R. WAS PI 0 

_ 12) LM ITEM IDA V&CVFTm WAS PI _ 

B CN4l>14Z4£D)C.r^fci4Ma-U)'500ILM 

_ ITEM BP/N MS 772431-0011 £&* 

C CN462427<E)W.ik£cfcm ADDED ITEM II 
TO DASH 5001 LM(E)NOTE & WAS FLAG 
NOTE G0f3) ADDED FLAG NOTE 0 
(4) F/D ITEM IO WAS ITEM 8jCHANGED 
PlCTORIAl OF VIEW A, P202 AND 
MAIN VIEWC5) ADDED ITEM l\ TO 
MAIN VIEWCGi WIRE COLOR OF WIRE 
NO 3 WAS 06A/WHTC7J WIRE LIST 
LM ITEM NO OF PLUG KEY WAS 10 
CN4GZ439£D)C.^-^0)'/ LM ITEM 9 /<9 ,, o n 

D CXTYWA5 6 £21-5001 LM ITEM 7 QJY HAS ' ‘*8o £ lfi» 



CONVERS 

ON CHART ! 

UN 

INCHES 

0.25 

0.5 
3.8H.3 
io.it ucin 
234 16 
253.116 

.010 

.02 

.151 D5 
4.001.50 

3.201.25 

10.201.25 


10.21 I.3C7T1 ■ 
— 2 34*C. — 
-254,1*4-- 


\9)REF 
-PIN I 


-SEE VIEW A 



VIEW A 

ROTATED 50* CW 


El 

Z245123 -5001 
2ZG5423 -0001 

BULK CABLE ASSEMBLY MATERIAL FOR - OOOi 
CABLE ASSY. SENSOR 


a 4 sn wo. 

DESCRIPTION 
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ITiTSXHRFI 

m 

FT*1 

am 

MjjMjjgHCg 

00 






























LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION.. 

2265923-0001 D CABLE ASSY, SENSOR 780 SERIES 


ITEM. QUANTITY. COMPONENT.. DESCRIPTION.... UM 

0009 00001.000 0800335-0001 KEY,POLARIZATION,CONNECTOR EA 

BEI —65307-001 

0010 00001.000 0972484-0007 CONNECTOR HOUSING 7PINS EA 

000779-1-87175-5 

0010A P202 

000779-1-87175-5 


0101 00001.000 2265923-5001 BULK CABLE ASSY MATERIAL FOR 2265923-1 EA 

1238-0923-000 
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MOTES : <a 

□ ALL 0IMEW5IOWS ARE IM MILLIMETRES 1 — 

Hf) GENERAL TOLER/IMCE o 

ONE" PLACETS 3 

TWO PLACE tO. 25 1 

QD COLOR (BLACK,TYPE 6 OR WHITE.TYPE *1) - 

SHALL CONTRAST WITH COLOR OF ITEM — 

[4] ITEM 101 IN -OOOI LM C0N6I6T OF BULIC 
CABLE AE &Y MATERIAL 

E MARK PER Z26S0 70, HNS 4 ,TEXT 'ACOUSTIC CAL* 


V 

MKSBTttN 

1 

COMPONENT 

w 

FM FINISH* 
STATION 


lRT 

W 

1 

2 

3 

4 

WIRE.24AW6 BLK/WHT 
WIRE.2AAW6 WHT 
CENTER COKiD 
SHIELDED WIRE, 22AW6 
KEY.PLUG 

AR 

AR 

AR 

AR 

AR 

P2-3 

P2 -k 
P2-4 

P2 *1 

P2 -2 

P2-3 

P2-6 

PI - 4 

P2 - 1 

P2 -2 

SPlifR tT~ 

SFK'ER RET-*' 
MIC, 

MIC / RET 

4 

5 

6 

10 

3 


[ REVISIONS | 

ZONE 

LTR 

DESCRIPTION 

DATE 

APPROVED 


A 

CN442425CD) C-LML**) 0) ADDED ITEM 3 70 
F/D AND TO LM- 5001ID ADDED FLAG NOTE 
BO) ADDED CALLOUT SEE VIEW A TO F/D 
AT IN C- 3 *41 INCREASED 5IIE OP 
ROLES IN VIEW A-A 

4,-/?'*> 




MARK APPROX WHERE 5H0WM 
v PER PROCESS I 


CONVERSION CHART 1 

mm 

INCHES , 

0 .2$ 

0 .01 0 

0.5 

0.02 

61.046 

2.40 4.25 

86,4*6 

3.401.25 



view A-A 

SCALE : NOME 


ST 



IMETRICI 


wai jigu jjogggpjj 


„ 22G5B32-500I BULK CABLE ASSY MATERIAL FOR -000/ 

g] 22G5B32 : 0001 CABLEASSY, ACDUST1C CPLR _ 

DASH MO. DESCRIPTION 



I I MARK 100-01 TIP [Q 
fsefl IDCMTI F-5PEC. KIOMODITIOU/H. 
UO PROCCSS tldSSlFMTIOU 


UNLESS OTHERWISE SPECIFIED 

• REMOVE ALL BURRS AND SHARP EDGES 

• CONCENTRICITY, MACHINED 
DIAMETERS O-Z 5 FIR 

• DIMENSIONAL LIMITS APPi.Y BEFORE 
FINISH PROCESSING 

• IDENTIFYING NUMBERS SHOWN IN 
PARENTHESES FOR REFERENCE ONLY 


2265887 7058 

NEXT ASSY USED ON* 
APPLICATION 



C 226 5432 




















LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION. 

2265932-0001 A CABLE ASSY, ACOUSTIC CPLR, T80 SERIES 


ITEM. QUANTITY. COMPONENT.. DESCRIPTION.............. UM 

0001 00002.000 0996566-0003 HOUSING, CONN.-SELF-RET. CON., 6 POS. EA 

87133—7 

0001A P2 R2 

87133—7 

0003 00002.000 0800335-0001 KEY,POLARIZATION,CONNECTOR EA 

8EI —65307-001 

0101 00001.000 2265932-5001 BULK CABLE MATERIAL FOR 2265932-1 EA 

1629-5932-000 


7-108 





NOTES. UNLESS OTHERWISE SPECIFIED: 

QD ALL DIMENSIONS ARE 1 KJ MILLIMETRE 4 

\T\ GENERAL TOLERANCE 
OWE PLACE ±0.5 
TWO PLACE -‘0.25 

CO ITEM 101 IN-0001 LM TONS/ST OF BULK 
TABLE A£>6T MATERIAL 



REVISIONS 



REV | 

DESCRIPTION | 

DATE 

| APPROVED 


I CONVERSION CHART 1 

n»n 

INCHES 

0 : 2 ? 

0.5 

5.010 

0.02 


D D D □ 

□□□□ 



m 

2265131-5001 

2265134-0001 

BULK CABLE ASSV MATERIAL FOR - 0001 
JUMPER. V 0 LTA 6 E CONVERSION .180 SERIES 


DASH MO 

DESCRIPTION 



PART OR IDENTIFYING NUMBER 


INTERPRET DRAWING PER MIL D- 1000 
REMOVE AU. BURRS AND SHARP EDGES 
CONCENTRICITY MACHINED DIAMETERSo-OiS F1M 
DIMENSIONAL LIMITS APPLY BEFORE PROCESSES 
PARENTHETICAL INFO FOR REF ONLY _ 


flE MMESEM 

lrmrrwii — 



j NOMENCLATURE OR DESCRIPTION j SPECIFIOtTION |' 

S ”"’ ^ 

JUMPER. VOLTAGE C0UUERSI0U, 
(*2rk a - t —~ 7 80 SERIES 

4l g TWgHNA - raKW B TTg - 

B 1962141."Iaii.5^4-- 

LM 















LIST OF MATERIALS 


OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION.-.. 

2265934-0001 * JUMPER, VOLTAGE CONVERSION, 780 SERIES 


ITEM. QUANTITY. COMPONENT.. DESCRIPTION........ UM 

0003 00001.000 0972484-0004 CONNECTOR HOUSING 4 CONTACT EA 

Til -87175-0 

0101 00001.000 2265934-5001 BULK CABLE MATERIAL FOR 2265934-1 EA 

1238-0934-000 


7-110 






2 
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LIST OF MATERIALS 


FEBRUARY 03, 1981 

PART NUMBER R F:V DESC RlPT ION.-.. 

??. 66000-0001 * CABLE ASSY, UNREGULATED D.C. 

ITEM. QUANTITY. COMPONENT . • D E SC R1 P TT ON . . . .... 

00G1 ' OGOOl.CCO 09 72374—0000 HOUSING,CONN PLUG,LUCKING 3 CONTACTS 

000 1A P603 

0101 U000L.000 22 66000-SCO 1 BULK CABLE MATERIAL FOR 22G6000-1 

123R-0000-009 
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Section 8 


Schematics 


Schematics 


Drawing Number Page Number 


Diagram, Logic, 780 Series Data Terminal 

2265832 

8-2 

Diagram, Logic, Power Supply 

2265837 

8-17 

Diagram, Logic, Modem, 785 

2265842 

8-18 

Diagram, Logic, 781 RO Keyboard 

2265917 

8-25 

Diagram, Logic, Sensor 

2265924 

8-26 

Diagram, Logic, Paper Out Detector 

2265957 

8-27 

Diagram, International Power Supply 

2265972 

8-28 


8-1 




NOTES: UNLESS OTHERWISE SPECIFIED: 

/, ALL DEVICE TYPES, ARE PREFIXED WITH $N74. 

2. VCL, IS REPLIED TO PIN /4 OF DLL 14-PIN TC'S, 

PIN IF CFRlL ib-PiNIC'S, PIN I? .OF AU /*-P/YZC'S, 

P/N ZO r ! All 20-PIN I C'S, R/VD PIN 24 PERU Z4-P/N TC'S. 

3. gPOUND IS APPLIES TO PIN 7 OF ALL 14-PIN IC'S, 

PIN S r.h Ah lb - PIN TC'S, PIN 9 OF ALL IP ■ PIN TC'S, 

F/N/O 'I flu. TO-PIN TC'S, AND PIN i2 OF ALL 24- P/N ICLS. 

4. PI SIS TOPS APE ‘2C WATT; S' % 

S'. O = SYMBOL USED FOP E " NDAA&EPS WHICH HAVE R 
SOU A RE P7/V. 

b. USE IS USED POP! OPTIONAL ASM AND /S INSTALLED 
FROM CONFIGURATION GO'/DE AT UN/T ASSVEN) BLY, 

(7j NO I IN 2 Tl ll ED. FOR Fu TURE USE ONL Y. 
m THESE TRANSISTORS ARE MOD NT FO ON HEATS/NFS. 

<1. /ILL CAPACITORS /IRE IM MICRO FARADS .AND RATED 50 VDCi. ” ' 

(/£] OKJLV USED OIU /IPL AWD K ATAKRKJfl KEYBOARDS 

Tj] S16IUTTZ ANA./S& JJMPERi J7 AND 0. NWJT RE INSTALLED FfR NORMAL DPEFflT/ 
gfl IF PAfEC : l'T OFT-I'M NET INSTATED. A JUMPER \ .T ET itt&LE'N PIN-. I ANC Z X 


JUMPER, J6Q5, INSTALLED FOR 115 VAC OPERATION ; 
DELETED FOR ISO VAC OPERATION,-0002 AND -000 3 
ASSEMBLIES ONLY 

C4>28 IS INSTALLED ON -0003 ASSEMBLY ONLY. 
ALSO, TWO FERRITE BEADS ARE ON THE WIRES FROM 
JfaOZ-l AND JfoOZ-3 ON-0003 ASSEMBLY ONLY 

APPLIES TO -0002 .-0002 ASSEMBLIES ONLY 
APPLIES TO -DO01 ASSEMBLY ONLY 
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NOTES. UNLESS OTHERWISE SPECIFIED: 

ALL RESISTORS IN OHMSS AND .2.5 W 
AIL CAPACITORS IN MICRO FARADS 
NSQUMTEO ON HCAT SINK 

OJMPER NORMAL!. > INSTALLED, EXCEPT FOR OVERVOLTAGE TEST 
+300 IOC 6ROUND RETURN 

i V _L LOGIC & POUND -+3MVD! 
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MOTES, UNLESS OTHERWISE SPECIFIED : 

□ ALL DIFVTEKJSIOMS ARL IM MILLIMETRES 

—. .1-:-, 

REVISIONS j 

ZONE 

LTf* 

DESCRIPTION 

DATE 

APPROVED 
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NOTES: UNLESS OTHERWISE SPECIFIED: 

■ r ARE in Ohms' 

P. ALL KK/S7MS 4fff !/& WATT, tS% 

3. : :rs- ~^j;r VALUE5 ARE IN MICROFARADS 
4 - C TPAT I TANCE T:LL?ANCE5 ARE tlO%- 
5. AFAT'^P UOLTAGE RMTIUGS ARE 50V 
@ MOUNTED ON WEAT5TNIC 
7 ^ 1 300 VDC RETURN 
LOGIC GROUND 
SAFETY OR EARTH GROUND 
® PRIMARY TO SECONDARY SAFETY SCREENS 
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TABLE 1 

TMS 8080A REGISTERS 


NAME 

DESIGNATOR 

LENGTH 

PURPOSE 

Accumulator 

A 

8 

Used for arithmetic, logical, and I/O operations 

B Register 

B 

8 

General or most significant 8 bits of double register BC 

C Register 

C 

8 

General or least significant 8 bits of double register BC 

D Register 

D 

8 

General or most significant 8 bits of double register DE 

E Register 

E 

8 

General or least significant 8 bits of double register DE 

H Register 

H 

8 

General or most significant 8 bits of double register HL 

L Register 

L 

8 

General or least significant 8 bits of double register HL 

Program Counter 

PC 

16 

Contains address of next byte to be fetched 

Stack Pointer 

SP 

16 

Contains address of the last byte of data saved in 

the memory stack 

Flag Register 

F 

5 

Five flags (C, Z, S, P, Cl) 


NOTE: Registers B and C may be used together as a single 16-bit register, likewise, D and E, and H and L. 

TABLE 2 

FLAG DESCRIPTIONS 


SYMBOL 

TESTABLE 

DESCRIPTION 

C 

YES 

C is the carry/borrow out of the MSB (most significant bit) of the ALU (Arithment Logic 

Unit). A TRUE condition (C=1) indicates overflow for addition or underflow for 

subtraction. 

z 

YES 

A TRUE condition (Z = 1) indicates that the output of the ALU is equal to zero. 

s 

YES 

A TRUE condition (S = 1) indicates that the MSB of the ALU output is equal to a one (1). 

p 

YES 

A TRUE condition (P = 1) indicates that the output of the ALU has even parity (the 
number of bits equal to one is even). 

Cl 

NO 

Cl is the carry out of the fourth bit of the ALU (TRUE condition). Cl is used only for BCD 

correction with the DAA instruction. 


TABLE 3 

FUNCTION OF THE DAA INSTRUCTION 
Assume the accumulator (A) contains two BCD digits, X and Y 


ACC 


4 3 


ACCUMULATOR 

BEFORE DAA 

ACCUMULATOR 

AFTER DAA 

C 

a 7 .. .a 4 

Cl 

A 3 . . A 0 

C 

a 7 ... a 4 

Cl 

a 3 • A 0 

0 

X < 10 

0 

Y < 10 

0 

X 

0 

Y 

0 

X < 10 

1 

Y < 10 

0 

X 

0 

Y + 6 

0 

X < 9 

0 

Y > 10 

0 

X + 1 

1 

Y + 6 

1 

X V 10 

0 

Y < 10 

1 

X + 6 

0 

Y 

1 

X < 10 

1 

Y < 10 

1 

X + 6 

0 

Y + 6 

1 

X < 10 

0 

Y > 10 

1 

X + 7 

1 

Y + 6 

0 

X > 10 

0 

Y < 10 

1 

X + 6 

0 

Y 

0 

X> 10 

1 

Y < 10 

1 

X + 6 

0 

Y + 6 

0 

X>9 

0 

Y ^ 10 

1 

X + 7 

1 

Y + 6 


NOTE: The corrections shown in Table 3 are sufficient for addition. For subtraction, the programmer must account for the borrow 
condition that can occur and give erroneous results. The most straight forward method is to set A = 99is and carr y = 1. Then 
add the minuend to A after subtracting the subtrahend from A. 
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1.4 THE ARITHMETIC UNIT 


Arithmetic operations are performed in an 8-bit parallel arithmetic unit that has both binary and decimal capabilities. 
Four testable internal flag bits are provided to facilitate program control, and a fifth flag is used for decimal 
corrections. Table 2 defines these flags and their operation. Decimal corrections are performed with the DAA 
instruction. The DAA corrects the result of binary arithmetic operation on BCD data as shown in Table 3. 

1.5 STATUS AND CONTROL 

Two types of status are provided by the TMS 8080A. Certain status is indicated by dedicated control lines. Additional 
status is transmitted on the data bus during the beginning of each instruction cycle (machine cycle). Table 4 indicates 
the pin functions of the TMS 8080A. Table 5 defines the status information that is presented during the beginning of 
each machine cycle (SYNC time) on the data bus. 

1.6 I/O OPERATIONS 

Input/output operations (I/O) are performed using the IN and OUT instructions. The second byte of these instructions 
indicates the device address (256 device addresses). When an IN instruction is executed, the input device address 
appears in duplicate on A7 through AO and A15 through A8, along with WO and INP status on the data bus. The 
addressed input device then puts its input data on the data bus for entry into the accumulator. When an OUT 
instruction is executed, the same operation occurs except that the data bus has OUT status and then has output data. 

Direct memory access channels (DMA) can be OR-tied directly with the data and address buses through the use of the 
HOLD and HLDA (hold acknowledge) controls. When a HOLD request is accepted by the CPU, HLDA goes high, the 
address and data lines are forced to a high-impedance or "floating" condition, and the CPU stops until the HOLD 
request is removed. 

Interfacing with different speed memories is easily accomplished by use of the WAIT and READY pins. During each 
machine cycle, the CPU polls the READY input and enters a wait condition until the READY line becomes true. When 
the WAIT output pin is high, it indicates that the CPU has entered the wait state. 

Designing interrupt driven systems is simplified through the use of vectored interrupts. At the end of each instruction, 
the CPU polls the INT input to determine if an interrupt request is being made. This action does not occur if the CPU is in 
the HOLD state or if interrupts are disabled. The INTE output indicates if the interrupt logic is enabled (INTE is high). 
When a request is honored, the INTA status bit becomes high, and an RST instruction may be inserted to force the CPU 
to jump to one of eight possible locations. Enabling or disabling interrupts is controlled by special instructions (El or 
Dl). The interrupt input is automatically disabled when an interrupt request is accepted or when a RESET signal is 
received. 

1.7 INSTRUCTION TIMING 

The execution time of the instructions varies depending on the operation required and the number of memory 
references needed. A machine cycle is defined to be a memory referencing operation and is either 3, 4, or 5 state times 
long. A state time (designated S) is a full cycle of clocks 01 and 02. (NOTE: The exception to this rule is the DAD 
instruction, which consists of 1 memory reference in 10 state times). The first machine cycle (designated Ml) is either 4 
or 5 state times long and is the "instruction fetch" cycle with the program counter appearing on the address bus. The 
CPU then continues with as many M cycles as necessary to complete the execution of the instruction (up to a 
maximum of 5). Thus the instruction execution time varies from 4 state times (several including ADDr) to 18 (XTHL). 
The WAIT or HOLD conditions may affect the execution time since they can be used to control the machine (for 
example to "single step") and the HALT instruction forces the CPU to stop until an interrupt is received. As the 
instruction execution is completed (or in the HALT state) the INT pin is polled for an interrupt. In the event of an 
interrupt, the PC will not be incremented during the next Ml and an RST instruction can be inserted. 
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TMS 8080A MICROPROCESSOR 


1. ARCHITECTURE 

1.1 INTRODUCTION 

The TMS 8080A is an 8-bit parallel central processing unit (CPU) fabricated on a single chip using a high-speed N-channel 
silicon-gate process. (See Figure 1). A complete microcomputer system with a 2-/is instruction cycle can be formed by 
interfacing this circuit with any appropriate memory. Separate 8-bit data and 16-bit address buses simplify the interface 
and allow direct addressing of 65,536 bytes of memory. Up to 256 input and 256 output ports are also provided with 
direct addressing. Control signals are brought directly out of the processor and all signals, excluding clocks, are TTL 
compatible. 

1.2 THE STACK 

The TMS 8080A incorporates a stack architecture in which a portion of external memory is used as a pushdown stack for 
Storing data from working registers and internal machine status. A 16-bit stack pointer (SP) is provided to facilitate 
stack location in the memory and to allow almost unlimited interrupt handling capability. The CALL and RST (restart) 
instructions use the SP to store the program counter (PC) into the stack. The RET (return) instruction uses the SP to 
acquire the previous PC value. Additional instructions allow data from registers and flags to be saved in the stack. 

1.3 REGISTERS 

The TMS 8080A has three categories of registers: general registers, program control registers, and internal registers. The 
general registers and program control registers are listed in Table 1. The internal registers are not accessible by the 
programmer. They include the instruction register, which holds the present instruction, and several temporary storage 
registers to hold internal data or latch input and output addresses and data. 



FIGURE 1 —TMS 8080A FUNCTIONAL BLOCK DIAGRAM 
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TABLE 4 

TMS 8080A PIN DEFINITIONS 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

A15 (MSB) 

36 

OUT 

A15 through AO comprise the address bus. True memory or I/O device addresses appear on 

A14 

39 

OUT 

this 3-state bus during the first state time of each instruction cycle. 

A13 

38 

OUT 


A12 

37 

OUT 


All 

40 

OUT 


A10 

1 

OUT 


A9 

35 

OUT 


A8 

34 

OUT 


A7 

33 

OUT 


A6 

32 

OUT 


A5 

31 

OUT 


A4 

30 

OUT 


A3 

29 

OUT 


A2 

27 

OUT 


A1 

26 

OUT 

. • 

AO(LSB) 

25 

OUT 


D7 (MSB) 

D6 

6 

IN/OUT 

D7 through DO comprise the bidirectional 3-state data bus. Memory, status, or I/O data is 

5 

IN/OUT 

D5 

transferred on this bus. 

4 

IN/OUT 


D4 

3 

IN/OUT 


D3 

7 

IN/OUT 


D2 

8 

IN/OUT 


D1 

9 

IN/OUT 


DO (LSB) 

10 

IN/OUT 


V SS 

2 


Ground reference 

CD 

CD 

> 

11 


Supply voltage (—5 V nominal) 

v cc 

20 


Supply voltage (5 V nominal) 

V DD 

28 


Supply voltage (12 V nominal) 

01 

i 22 

IN 

Phase 1 clock. 

02 

15 

IN 

Phase 2 clock. See page 19 for 01 and 02 timing 

RESET 

12 

IN 

Reset. When active (high) for a minimum of 3 clock cycles, the RESET input causes the 
TMS 8080A to be reset. PC is cleared, interrupts are disabled, and after RESET, instruction 
execution starts at memory location 0. To preveqt a lockup condition, a HALT instruction 
must not be used in location 0. 

HOLD 

13 

IN 

Hold signal. When active (high) HOLD causes the TMS 8080A to enter a hold state and float 
(put the 3-state address and data bus in a high-impedance state). The chip acknowledges 
entering the hold state with the HLDA signal and will not accept interrupts until it leaves 
the hold state. 

INT 

14 

IN 

Interrupt request. When active (high) INT indicates to the TMS 8080A that an interrupt is 
being requested. The TMS 8080A polls INT during a HALT or at the end of an instruction. 
The request will be accepted except when INTE is low or the CPU is in the HOLD 
condition. 

INTE 

16 

OUT 

Interrupts enabled. INTE indicates that an interrupt will be accepted by the TMS 8080A 
unless it is in the hold state. INTE is set to a high logic level by the El (Enable Interrupt) 
instruction and reset to a low logic level by the Dl (Disable Interrupt) instruction. INTE is 
also reset when an interrupt is accepted and by a high on RESET. 

DBIN 

17 

OUT 

Data bus in. DBIN indicates whether the data bus is in an input or an output mode, 
(high = inout, low = output). 
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TABLE 4 (CONTINUED) 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

WR 

18 

OUT 

Write. When active (low) WR mdicates a write operation on the data bus to memory or to an 

I/O port. 

SYNC 

19 

OUT 

Synchronizing control line. When active (high) SYNC indicates the beginning of each 
machine cycle of the TMS 8080A. Status information is also present on the data bus during 
SYNC for external latches. 

HLDA 

21 

OUT 

Hold acknowledge. When active (high) HLDA indicates that the TMS 8080A is in a hold 
state. 

READY 

23 

IN 

Ready control line. An active (high) level indicates to the TMS 8080A that an external 
device has completed the transfer of data to or from the data bus. READY is used in 
conjunction with WAIT for different memory speeds. 

WAIT 

24 

OUT 

Wait status. When active (high) WAIT indicates that the TMS 8080A has entered a wait state 
pending a READY signal from memory. 


TABLE 5 

TMS 8080A STATUS 


SIGNATURE 

DATA BUS BIT 

DESCRIPTION 

INTA 

DO 

Interrupt acknowledge. 

WO 

D1 

Indicates that current machine cycle will be a read (input) (high = read) or a write (output) 
(low = write) operation. 

STACK 

D2 

Indicates that address is stack address from the SP. 

HLTA 

D3 

HALT instruction acknowledge. 

OUT 

D4 

Indicates that the address bus has an output device address and the data bus has output 

data. 

Ml 

D5 

Indicates instruction acquisition for first byte. 

INP 

D6 

Indicates address bus has address of input device. 

MEMR 

D7 

Indicates that data bus will be used for memory read data. 


2. TMS 8080A INSTRUCTION SET 

2.1 INSTRUCTION FORMATS 

TMS 8080A instructions are either one, two, or three bytes long and are stored as binary integers in successive memory 
locations in the format shown below. 

OPCODE 

OPCODE 
OPERAND 

OPCODE 

LOW ADDRESS OR OPERAND 1 
HIGH ADDRESS OR OPERAND 2 


One-Byte Instructions 
D7 D6D5D4D3D2D1 DO 
Two-Byte Instructions 
D7 D6D5D4 D3 D2 D1 DO 


D7 D8 D5 D4 D3D2D1 DO 
Three-Byte Instructions 
D7 D6D5D4D3D2D1 DO 


D7 D6D5D4D3D2D1 DO 


D7 D6 D5D4 D3 D2 D1 DO 
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2.2 INSTRUCTION SET DESCRIPTION 

Operations resulting from the execution of TMS 8080A instructions are described in this section. The flags that are affected 
by each instruction are given after the description. 

2.2.1 INSTRUCTION SYMBOLS 


SYMBOL 

<b2> 

<b 3 > 

r a 


r b 


r c 


r d 


r dL 

r dH 

f 


M 

() 

N 


Am 

u 

b 2 

b 3 b 2 

(nnn)g 


DESCRIPTION 

Second byte of instruction 
Third byte of instruction 

Register # 

000 

001 

010 

011 

100 

101 

111 

Register # 

00 

01 

10 

11 

Register # 

6 

i 

Register # 

00 

01 

10 


Register Name 
B 
C 
D 
E 
H 
L 
A 

Register Name 
BC 
DE 
HL 
SP 

Register Name 
BC 
DE 

Register Name 
BC 
DE 
HL 


Least significant 8 bits of r^ 

Most significant 8 bits of r^ 

Flags 
Zero (Z) 

Carry (C) 

Parity (P) 

Sign (S) 

Carry 1 (Cl) 

Memory address defined by registers H and L 
Contents of specified address or register 
Contents at address contained in specified register 
Is transferred to 
Exchange 

Bit m of A register (accumulator) 

Flags affected 

Single byte immediate operand 
Double byte immediate operand 
(nnn) is an octal (base 8) number 


True condition 
Result is zero 

Carry/borrow out of MSB is one 
Parity of result is even 
MSB of result is one 
Carry out of fourth bit is one 
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2.2.2 ACCUMULATOR GROUP INSTRUCTIONS 


M CYCLES/ 


MNEMONIC 

OPERANDS 

BYTES 

STATES 

DESCRIPTION 

ACI 

b 2 

2 

2/7 

(A)+-(A) + <b 2 >+(carry), add the second byte of the 

instruction and the contents of the carry flag to register A and 
place in A. {C,Z,S,P,C1 } 

ADC 

M 

1 

2/7 

(A) <- (A) + (M) + (carry). | C,Z,S,P,C1 [ 

ADC 

r a 

1 

1/4 

(A) «- (A) + (r a ) + (carry). | C,Z,S,P,C1 j 

ADD 

M 

1 

2/7 

(A) *- (A) + (M), add the contents of M to register A and place in 
A. |C,Z,S,P,C1| 

ADD 

r a 

1 

1/4 

(A) - (A) + <r a ).)C,Z.S,P,C1 | 

ADI 

b 2 

2 

2/7 

(A) (A) + <b 2 >. {C,Z,S,P,C1 ( 

ANA 

M 

1 

2/7 

(A) <- (A) AND (M), take the logical AND of M and register A 
and place in A. The carry flag will be reset low. { C,Z,S,P,C1 | 

ANA 

r a 

1 

1/4 

(A) - (A) AND (r a ). |C,Z,S,P,C1 ( 

ANI 

b 2 

2 

2/7 

(A) - (A) AND <b 2 >. j C,Z,S,P,C1 | 

CMA 


1 

1/4 

(A) <- (A), complement A. 

CMC 


1 

1/4 

(carry) <- (carry), complement the carry flag. |C } 

CMP 

M 

1 

2/7 

(A) — (M), compare the contents of M to register A and set the 
flags accordingly, j C,Z,S,P,C1 [ 

(A) = (M) Z=1 

(A)*(M) Z = 0 

(A) < (M) C=1 

(A) > (M) C = 0 

CMP 

r a 

1 

1/4 

(A) - (r a ). jC,Z,S,P,C1 j 

CPI 

b 2 

2 

2/7 

(A)—<b 2 >. |C,Z,S,P,C1[ 

DAA 


1 

1/4 

(A)+-BCD correction of (A). The 8 bit A contents is corrected to 

form two 4 bit BCD digits after a binary arithmetic operation. A 
fifth flag Cl indicates the overflow from A 3 . The carry flag C 
indicates the overflow from A 7 (See Table 3). jC,Z,S,P,C1 } 

DAD 

r b 

1 

1/10 

(HL) <- (HL) + (rj-j), add the contents of double register r^ to 
double register HL and place in HL. |c| 

LDA 

b 3 b 2 

3 

4/13 

(AM<b 3 > <b 2 >] 

LDAX 

r c 

1 

2/7 

(A)-[(r c )] 

ORA 

M 

1 

2/7 

(A) <- (A) OR (M), take the logical OR of the contents of M and 

register A and place in A. The carry flag will be reset. 

|c,z,s,p,ci } 

ORA 

r a 

1 

1/4 

(A) <- (A) OR (r a ).|C,Z,S,P,Cll 

ORI 

b 2 

2 

2/7 

(A) <- (A) OR <b 2 >. |C,Z,S,P,C1( 

RAL 


1 

1/4 

A m +-|-<-A m , AQ' ( -(carry), (carry)<-(A 7 ). Shift the contents of 
register A to the left one bit through the carry flag. {C } 

RAR 


1 

1/4 

A m <-A m +1, AT^-(carry), (carry )^Ao.) C [ 

RLC 


1 

1/4 

A m+ -|<-A m , Aq^A 7 ( carry)<-(A 7 ). Shift the contents of register 
A to the left one bit. Shift A 7 into A and into the carry 
flag. |C ( 

RRC 


1 

1/4 

A m^ A m+1. a T“ a 0' (carrvMA 0 ). |C ( 
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M CYCLES/ 


MNEMONIC 

OPERANDS 

BYTES 

STATES 

SBB 

M 

1 

2/7 


SBB 

r a 

1 

1/4 

SBI 

b 2 

2 

2/7 

STA 

b 3 b 2 

3 

4/13 

STAX 

r c 

1 

2/7 

STC 


1 

1/4 

SUB 

M 

1 

2/7 


SUB 

r a 

1 

1/4 

SUI 

b 2 

2 

2/7 

XRA 

M 

1 

2/7 


XRA 

XRI 

r a 

b 2 

1 

2 

1/4 

2/7 

INPUT/OUTPUT INSTRUCTIONS 


MNEMONIC 

OPERANDS 

BYTES 

M CYCLES/ 

STATES 

IN 

b 2 

2 

3/10 

OUT 

b2 

2 

3/10 

MACHINE INSTRUCTIONS 



MNEMONIC 

OPERANDS 

BYTES 

M CYCLES/ 

STATES 

HLT 


1 

2/7 


NOP 


1/4 


DESCRIPTION 


(A)<-(A) —(M)— (carry), subtract the contents of M and the 
contents of the carry flag from register A and place in A. Two's 
complement subtraction is used and a true borrow causes the 
carry flag to be set (underflow condition). JC,Z,S,P,C1( 

(AMA)—(r a ) —(carry). jC,Z,S,P,C1 ( 

(A)<-(A)—<b 2 >—(carry). jC,Z,S,P,C1 ( 

[<b 3 > <b 2 >] •MA), store contents of A in memory address 
given in bytes 2 and 3. 

[(r c )]*HA), store contents of A in memory address given in BC 
or DE. 

(carry)^l, set carry flag to a 1 (true condition). 

(AMA) —(M), subtract the contents of M from register A and 
place in A. Two's complement subtraction is used and a true 
borrow causes the carry flag to be set (underflow condition). 
|C,Z,S,P,Cl( 

(AMA)-(r a ).)C,Z,S,P,C1 | 

(AMA)—<b 2 >. |C,Z,S,P,Cl| 

(AMA) XOR (M), take the exclusive OR of the contents of M 
and register A and place in A. The carry flag will be reset. 
)C,Z,S,P,Cl( 

(AMA) XOR (r a ) |C,Z,S,P,C1 ) 

(AMA) XOR <b 2 >. jC,Z,S,P,C1 | 


DESCRIPTION 

(AMinput data from data bus), byte 2 is sent on bits A7-A0 
and A15-A8 as the input device address. INP status is given on 
the data bus. 

(Output dataMA), byte 2 is sent on bits A7-A0 and A15-A8 as 
the output device address. OUT status is given on the data bus. 


DESCRIPTION 

Halt, all machine operations stop. All registers are maintained. 
Only an interrupt can return the TMS 8080A to the run mode. 
Note that a HLT should not be placed in location zero, 
otherwise after the reset pin is active, the TMS 8080A will errter 
a nonrecoverable state (until power is removed), i.e., in halt with 
interrupts disabled. This condition also occurs if a HLT is 
executed while interrupts are disabled. HLTA status is given on 
the data bus. 

(PCM(PC) + 1, no operation. 
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2.2.5 PROGRAM COUNTER AND STACK CONTROL INSTRUCTIONS 


M CYCLES/ 


MNEMONIC 

OPERANDS 

BYTES 

STATES 

CALL 

b 3 b 2 

3 

5/17 


Conditional call instructions for true flags: 


(f) 



5/17 (Pass) 

CC (carry) 

b 3 t>2 

3 

3/11 (Fail) 

CPE (parity) 

b 3 b 2 

3 


CM (sign) 

b 3 b 2 

3 


CZ (zero) 

b 3 b 2 

3 


Conditional call instructions for false flags. 


(f) 



5/17 (Pass) 

CNC (carry) 

b 3 b 2 

3 

3/11 (Fail) 

CPO (parity) 

b 3 b 2 

3 


CP (sign) 

b 3 b 2 

3 


CNZ (zero) 

b 3 b 2 

3 


Dl 


1 

1/4 

El 


1 

1/4 


JMP 

b 3 b 2 

3 

3/10 

Conditional jump instructions for true flags: 

(f) 

3/10 

JC (carry) 

b 3 b 2 

3 


JPE (parity) 

b 3 fc>2 

3 


JM (sign) 

b 3 b 2 

3 


JZ (zero) 

b 3 b 2 

3 


Conditional jump 
(f) 

instructions for false flags: 

3/10 

JNC (carry) 

b 3 b 2 

3 


JPO (parity) 

t»3 b 2 

3 


JM (sign) 

b 3 b 2 

3 


JNZ (zero) 

b 3 b 2 

3 


PCHL 


1 

1/5 

POP 

PSW 

1 

3/10 

POP 

r d 

1 

3/10 

PUSH 

PSW 

1 

3/11 

PUSH 

r d 

1 

3/11 

RET 


1 

3/10 


DESCRIPTION 

[(SP)-1 ] [(SP) —2]<-(PC), (SP)<-(SP)—2, (PC)-<b 3 > <b 2 >, 
transfer PC to the stack address given by SP, decrement SP 
twice, and jump unconditionally to address given in bytes 2 and 
3. 

If (f) = 1, [(SP) —11 [(SP)-2]HPC), (SP)HSP)-2, (PS)-<b 3 > 
<b 2 >, otherwise (PC)HPC)+3. If the flag specified, f, is 1, then 
execute a call. Otherwise, execute the next instruction. 


If (f) = 0, [(SP) —1 ] [(SP)—2]<-(PC), (SP)HSP)—2, (PC)«-<b 3 > 
<b 2 >, otherwise (PC)<-(PC)+3. 


Disable interrupts. INTE is driven false to indicate that no 
interrupts will be accepted. 

Enable interrupts. INTE is driven true to indicate that an 
interrupt will be accepted. Execution of this instruction is 
delayed to allow the next instruction to be executed before the 
INT input is polled. 

(PC)«-^Cb 3 > <b 2 >, jump unconditionally to address given in 
bytes 2 and 3. 

If (f) = 1, (PC)<-<b 3 ><b 2 >, otherwise (PC)<-(PC) + 3. If the flag 
specified, f, is 1, execute a JMP. Otherwise, execute the next 
instruction. 


If (f) = 0, (PC)<-<b 3 > <b 2 >, othewise (PCMPC) + 3. 


(PCHHL) 

(FK[(SP)], (A)«-[(*SP)+1 ] , (SP)MSP)+2, restore the last 

stack values addressed by SP into A and F. Increment SP twice. 
(r dL )M(SP)], (r dH M(SP)M], (SP)MSP)» 2. 

[(SP) — 1 ]<-( A), [(SP)— 2] <-(F), (SPMSP)- 2, save the contents 
of A and F into the stack addressed by SP. Decrement SP twice. 
l(SP) —1 }<-(r dL ), [(SP)-2]Hr dH ). <SP>HSP)-2. 

(PC)<-[(SP)] [(SP)+1], (SP)*-(SP)+2, return to program at 

memory address given by last values in the stack. The SP is 
incremented by two. 
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M CYCLES/ 


MNEMONIC OPERANDS 

BYTES 

STATES 

Conditional return instructions for true flags: 

(f) 



3/11 (Pass) 

RC (carry) 

C 

1 

1/5 (Fail) 

RPE (parity) 

P 

1 


RM (sign) 

S 

1 


RZ (zero) 

Z 

1 


Conditional returr 

i instructions for false flags: 

(f) 



3/11 (Pass) 

RNC (carry) 

C 

1 

1/5 (Fail) 

RPO (parity) 

P 

1 


RP (sign) 

S 

1 


RNZ (zero) 

Z 

1 


RST 


1 

3/11 

SPHL 


1 

1/5 


2.2.6 REGISTER GROUP INSTRUCTIONS 


M CYCLES/ 


MNEMONIC 

OPERANDS 

BYTES 

STATES 

DCR 

M 

1 

3/10 

DCR 

r a 

1 

1/5 

DCX 

r b 

1 

1/5 

INR 

M 

1 

3/10 

INR 

r a 

1 

1/5 

1 NX 

r b 

1 

1/5 

LHLD 

b 3 b 2 

3 

5/16 

LXI 

r b b 3 b 2 

3 

3/10 

MVI 

M,b2 

2 

3/10 

MV 1 

r ab2 

2 

2/7 

MOV 

Mr a 

1 

2/7 

MOV 

r a M 

1 

2/7 

MOV 

r a1 r a2 

1 

1/5 

SHLD 

b 3 b 2 

3 

5/16 

XCHG 


1 

1/4 

XTHL 


1 

5/18 


DESCRIPTION 

tf (f) = 1, (PC)<-[(SP)] KSP+1], (SPMSP)+2. If the flag 

specified, f, is 1, execute a RET. Otherwise, execute the next 
instruction. 


If (f) = 0, (PCM(SP)] [(SP)+1], (SP)<-(SP)+2. 


[(SP) — 1 ] HSPy-2] <-(PC) (SP)HSP)-2, (PO^OOOOROg where 
R is a 3 bit field in RST (RST=3R7g).Transfer PC to the stack 
address given by SP, decrement SP twice, and jump to the 
address specified by R. 

(SPMHL). 


DESCRIPTION 

(M)<-(M) — 1, decrement the contents of memory location 
specified by H and L. jZ,S,P,Cl( 

(r a )Hr a )-1, decrement the contents of register r a . |Z,S,P,Cl) 
( r b^^ r b^ — T decrement double registers BC, DE, HL, or SP. 
(M)<-(M)+1, increment the contents of memory location 
specified by H and L. \ Z,S,P,C1 } 

(r a ) <-(r a ) + 1, increment the contents of register r a . |Z,S,P,Cl| 

( r b) ^ r b^ + T increment double registers BC, DE, HL, or SP. 

(L) <— [<b3> <b2>] ; (H)-*— [<b3> <b2>+1], load registers H 
and L with contents of the two memory locations specified 
by bytes 3 and 2. 

( r bH^ < t , 3 > ' ( r bL)**^b2>, loac * double registers BC, DE, HL, 
or SP immediate with bytes 3, 2, respectively. 

(M) <-<b2>, store immediate byte 2 in the address specified by 
HL 

(r a )*-<b2>, load register r a immediate with byte 2 of the instruc¬ 
tion. 

(M)<-(r a ), store register r a in the memory location addressed by 
H and L. 

(r a )-Hft/l), load register r a with contents of memory addressed by 
HL. 

(r a -j)<-(r a 2), load register r a -j with contents of r a 2, r a 2 contents 
remain unchanged. 

[< b 3> < b 2>]*-(L); [< b 3> <t»2>+1)] (H>, store the contents 

of H and L into two successive memory locations specif ied by 
bytes 3 and 2. 

(H)~(D); (L)<HE), exchange double registers HL and DE 
(LM(SP)], (H)~[(SP)+1], (SPMSP), exchange the top of the 
stack with register HL. 
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2.3 INSTRUCTION SET OPCODES ALPHABETICALLY LISTED 


POSITIVE-LOGIC 
REGISTER HEX OPCODE 


MNEMONIC 

BYTES 

DESCRIPTION 

AFFECTED 

\ D7—D4 j 

\ D3—DOy 

ACI 

2 

Add to A, immediate value plus carry* 


C 

E 

ADC M 

1 

Add to A, specified memory value plus carry* 


8 

E 

ADC r 

1 

Add to A, specified register value plus carry* 

B 

8 

8 




C 

8 

9 




D 

8 

A 




E 

8 

B 




H 

8 

C 




L 

8 

D 




A 

8 

F 

ADD M 

1 

Add to A, specified memory valued 


8 

6 

ADD r 

1 

Add to A, specified register value* 

B 

8 

0 




C 

8 

1 




D 

8 

2 




E 

8 

3 




H 

8 

4 




L 

8 

5 




A 

8 

7 

ADI 

2 

Add to A, immediate value* 


C 

6 

ANA M 

1 

Logical AND with A, specified memory value* 


A 

6 

ANAr 

1 

Logical AND with A, specified register value* 

B 

A 

0 




C 

A 

1 




D 

A 

2 




E 

A 

3 




H 

A 

4 




L 

A 

5 




A 

A 

7 

ANI 

2 

Logical AND with A, immediate value* 


E 

6 

CALL 

3 

Unconditional call 


C 

D 

CC 

3 

Call if C flag true 


D 

C 

CM 

3 

Call if S flag true 


F 

C 

CMA 

1 

Logically invert A 


2 

F 

CMC 

1 

Logically invert C flagt 


3 

F 

CMP M 

1 

Compare with A, specified memory value* 


B 

E 

CMP r 

1 

Compare with A, specified register value 







B 

B 

8 




C 

B 

9 




D 

B 

A 




E 

B 

B 




H 

B 

C 




L 

B 

D 




A 

B 

F 

CNC 

3 

Call if C flag false 


D 

4 

CNZ 

3 

Call if Z flag false 


C 

4 

CP 

3 

Call if S flag false 


F 

4 

CPE 

3 

Call if P flag true (even parity) 


E 

C 

CPI 

2 

Compare with A, immediate value* 


F 

E 

CPO 

3 

Call if P flag false (odd parity) 


E 

4 

cz 

3 

Call if Z flag true 


C 

C 

DAA 

1 

Decimal convert A value* 


2 

7 


* Two possible cycle times (1 1/17) indicate instruction cycles dependent on condition flags. 
r All flags (C, Z, S. P, Cl) affected. 

-^Only carry flag affected. 


CLOCK 

CYCLES* 

7 

7 

4 


7 

4 


7 

7 

4 


7 

17 

11/17 

11/17 

4 

4 

7 

4 


11/17 

11/17 

11/17 

11/17 

7 

11/17 

11/17 

4 
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POSITIVE LOGIC 

REGISTER HEX OPCODE CLOCK 


MNEMONIC 

BYTES 

DESCRIPTION A FECTED 

\ D7 -D4/ 

v P3-D0/ 

CYCLES 

DAD B 

1 

16-bit add, BC to HLt 

0 

9 

10 

DAD D 

1 

16-bit add, DE to HLt 

1 

9 

10 

DAD H 

1 

16-bit add, HL to HLt 

2 

9 

10 

DAD SP 

1 

16-bit add, SP to HLt 

3 

9 

10 

DCR M 

1 

Subtract 1 from specified memory value§ 

3 

5 

10 

DCR r 

1 

Subtract 1 from specified register value § B 

0 

5 

5 



C 

0 

D 




D 

1 

5 




E 

1 

D 




H 

2 

5 




L 

2 

D 




A 

3 

D 


DCX B 

1 

Subtract 1 from double register BC 

0 

B 

5 

DCX D 

1 

Subtract 1 from double register DE 

1 

B 

5 

DCX H 

1 

Subtract 1 from double register HL 

2 

B 

5 

DCX SP 

1 

Subtract 1 from stack pointer 

3 

B 

5 

Dl 

1 

Disable interrupt input 

F 

3 

4 

El 

1 

Enable interrupt input 

F 

B 

4 

HLT 

1 

Halt until interrupted 

7 

6 

7 

IN 

2 

Input data to A 

D 

B 

10 

INR M 

1 

Add 1 to specified memory value§ 

3 

4 

10 

INR r 

1 

Add 1 to specified register value § B 

0 

4 

5 



C 

0 

C 




D 

1 

4 




E 

1 

C 




H 

2 

4 




L 

2 

C 




A 

3 

C 


1 NX B 

1 

Add 1 to double register BC 

0 

3 

5 

1 NX D 

1 

Add 1 to double register DE 

1 

3 

5 

1 NX H 

1 

Add 1 to double register HL 

2 

3 

5 

1 NX SP 

1 

Add 1 to SP 

3 

3 

5 

JC 

3 

Jump if C flag true 

D 

A 

10 

JM 

3 

Jump if S flag true 

F 

A 

10 

JMP 

3 

Unconditional jump 

C 

3 

10 

JNC 

3 

Jump if C flag false 

D 

2 

10 

JNZ 

3 

Jump if Z flag false 

C 

2 

10 

JP 

3 

Jump if S flag false 

F 

2 

10 

JPE 

3 

Jump if P flag true 

E 

A 

10 

JPO 

3 

Jump if P falg false 

E 

2 

10 

JZ 

3 

Jump if Z flag true 

C 

A 

10 

LDA 

1 

Load A using direct address 

3 

A 

13 

LDAX B 

1 

Load A using indirect address (BC) 

0 

A 

7 

LDAX D 

1 

Load A using indirect address (DE) 

1 

A 

7 

LHLD 

3 

Load HL using direct address 

2 

A 

16 

LXI B 

3 

Load BC with immediate value 

0 

1 

10 

LXI D 

3 

Load DE with immediate value 

1 

1 

10 

LXI H 

3 

Load HL with immediate value 

2 

1 

10 

LXI SP 

3 

Load SP with immediate value 

3 

1 

10 


tonly carry flag affected. 

§ All flags except carry affected. 
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POSITIVE-LOGIC 




REGISTER 

HEX OPCODE 

CLOCK 

MNEMONIC BYTES 

DESCRIPTION 

AFFECTED 

\D7-D4/ 

\D3^D£/ 

CYCLES 

MOV M,r 1 

Move register value to memory 

B 

7 

0 

7 



C 

7 

1 




D 

7 

2 




E 

7 

3 




H 

7 

4 




L 

7 

5 




A 

7 

7 


MOV r,M 1 

Move memory value to register 

B 

4 

6 

7 



C 

4 

E 




D 

5 

6 




E 

5 

E 




H 

6 

6 




L 

6 

E 




A 

7 

E 


MOV r-j, 1 

Move register value to register 

B,B 

4 

0 

5 



B,C 

4 

1 




B,D 

4 

2 




B,E 

4 

3 




B.H 

4 

4 




B,L 

4 

5 




B,A 

4 

7 




C,B 

4 

8 




c,c 

4 

9 




C,D 

4 

A 




C,E 

4 

B 




C,H 

4 

C 




C,L 

4 

D 




C,A 

4 

F 




D f B 

5 

0 




D,C 

5 

1 




D,D 

5 

2 




D,E 

5 

3 




D,H 

5 

4 




H,L 

5 

5 




D,A 

5 

7 




E,B 

5 

8 




E,C 

5 

9 




E,D 

5 

A 




E,E 

5 

B 




E,H 

5 

C 




E.L 

5 

D 




E,A 

5 

F 




H,B 

6 

0 




H,C 

6 

1 




H,D 

6 

2 




H,E 

6 

3 




H,H 

6 

4 




H,L 

6 

5 




H,A 

6 

7 




L,B 

6 

8 
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POSITIVE LOGIC 
HEX OPCODE 


MNEMONIC BYTES 

MOV r i, r 2 1 


MVI M 2 

MV I r 2 


NOP 1 

ORA M 1 

ORA r 1 


ORI 2 

OUT 2 

PCHL 1 

POP B 1 

POP D 1 

POP H 1 

POP PSW 1 

PUSH B 1 

PUSH D 1 

PUSH H 2 

PUSH PSW 1 

RAL 1 

RAR 1 

RC 1 

RET 1 

RLC 1 

RM 1 

RNC 1 

RNZ 1 

RP 1 


REGISTER 

DESCRIPTION AFFECTED 

Move register value to register (continued) L,C 

L,D 

L,E 

L,H 

L,L 

L,A 

A,B 

A,C 

A,D 

A,E 

A,H 

A,L 

A,A 

Move immediate value to memory 

Move immediate value to.register B 

C 

D 

E 

H 

L 

A 

4-clock-cycle delay 4 

Inclusive OR with A, specified memory valued 
Inclusive OR with A, specified register valued B 

C 

D 

E 

H 

L 

A 

Inclusive OR with A, immediate value* 

Output data from accumulator 

Move HL to PC 

Load BC from stack 

Load DE from stack 

Load HL from stack 

Load AF from stack* 

Move BC to stack 

Move DE to stack 

Move HL to stack 

Move AF to stack 

Left rotate A value through C flagt 

Right rotate A value through C flagt 

Return if C flag true 

Unconditional return 

Left rotate A value? 

Return if S flag true 
Return if C flag false 
Return if Z flag false 
Return if S flag false 


* Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 

* All flags (C, Z, S, P, Cl) affected, 
tonly carry flag affected. 




CLOCK 

CYCLES* 


10 

7 


4 

7 

4 


7 

10 

5 

10 
10 
10 
10 
11 
11 
11 
11 
4 
4 

5/11 

10 

4 

5/11 

5/11 

5/11 

5/11 
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POSITIVE-LOGIC 





REGISTER 

HEX OPCODE 

CLOCK 

MNEMONIC 

BYTES DESCRIPTION 

AFFECTED 

\ D7—D4 / 

\D3—DO / 

CYCLES 1 

RPE 

1 

Return if P flag true 


E 

8 

5/11 

RPO 

1 

Return if P flag false 


E 

0 

5/11 

RRC 

1 

Right rotate A value t 


0 

F 

4 

RST 

1 

1 -byte call (restart) 




11 




P0-0000 16 

C 

7 





P0-0008 16 

C 

F 





PC^0010 16 

D 

7 





PC<-0018 16 

D 

F 





P0-0020 16 

E 

7 





PC<-0028i 6 

E 

F 





P0-0030 16 

F 

7 





PC<-0038i 6 

F 

F 


RZ 

1 

Return if Z flag true 


C 

8 

5/11 

SBB M 

1 

Subtract from A, specified memory value plus borrow * 


9 

E 

7 

SBB r 

1 

Subtract from A, specified register value plus borrow* 

B 

9 

8 

4 




C 

9 

9 





D 

9 

A 





E 

9 

B 





H 

9 

C 





L 

9 

D 





A 

9 

F 


SBI 

2 

Subtract from A, immediate value plus borrow* 


D 

E 

7 

SHLD 

3 

Store HL value at direct address 


2 

2 

16 

SPHL 

1 

Move HL value to SP 


F 

9 

5 

STA 

3 

Store A value at direct address 


3 

2 

13 

STAX B 

1 

Store A value at indirect address (BC) 


0 

2 

7 

STAX D 

1 

Store A value at indirect address (DE) 


1 

2 

7 

STC 

1 

Set C flag true£ 


3 

7 

4 

SUB M 

1 

Subtract from A, specified memory value* 


9 

6 

7 

SUB r 

1 

Subtract from A, specified register value* 

B 

9 

0 

4 




C 

9 

1 





D 

9 

2 





E 

9 

3 





H 

9 

4 





L 

9 

5 





A 

9 

7 


SUI 

2 

Subtract from A, immediate value* 


D 

6 

7 

XCHG 

1 

Exchange contents of HL with DE 


E 

B 

4 

XRA M 

1 

Exclusive OR with A, specified memory value* 


A 

E 

7 

XRA r 

1 

Exclusive OR with A, specified register value* 

B 

A 

8 

4 




C 

A 

9 





D 

A 

A 





E 

A 

B 





H 

A 

C 





L 

A 

D 





A 

A 

F 


XRI 

2 

Exclusive OR with A, immediate value* 


E 

E 

7 

XTHL 

1 

Exchange contents ol HL with top of stack 


E 

3 

18 


*Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 
* All flags (C, Z, S, P, Cl) affected, 
ionly carry flag affected. 
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3. TMS 8080A ELECTRICAL AND MECHANICAL SPECIFICATIONS 

3.1 ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-All. TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED)* 


Supply voltage, Vqc (see Note 1) —0.3 V to 20 V 

Supply voltage, Vqq (see Note 1 . .— 0.3 V to 20 V 

Supply voltage, Vss (see Note 1) ...—0.3 V to 20 V 

All input and output voltages (see Note T).—0.3 V to 20 V 

Continuous power dissipation.1.5 W 

Operating free-air temperature range .0 C to 70 C 

Storage temperature range . .... —65 C to 150 C 


"Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions beyond those indicated in the "Recommended Operating 
Conditions" section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect 
device reliability. 

NOTE 1 : Under absolute maximum ratings voltage values are with respect to the normally most negative supply voItage, Vgg (substrate). 
Throughout the remainder of this data sheet, voltage values are with respect to Vgg unless otherwise noted. 


3.2 RECOMMENDED OPERATING CONDITIONS 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vgg 

-4.75 

-5 

-5.25 

V 

Supply voltage, Vqc 

4.75 

5 

5.25 

V 

Supply voltage, Vqq 

' 1 1.4 

12 

12.6 

V 

Supply voltage, V 55 

0 

V 

High-level input voltage, V||_j (all inputs except clocks) (see Note 2) 

3.3 


v C c +1 

V 

High-level clock input voltage, V|h( 0 ) 

9 


V DD + 1 

V 

Low-level input voltage, V|q (all inputs except clocks) (see Note 3) 

-1 


0.8 

V 

Low-level clock input voltage, V|(j 0 ) (see Note 3) 

-1 


0.8 

V 

Operating free-air temperature, T A 

0 


70 

c 


3.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 


PARAMETER 

TEST CONDITIONS 

MIN TYP t 

MAX 

UNIT 

Input current (any input except 

11 

clocks and data bus) 

V| = 0 V to V cc 

±10 

mA 

'!(<?) 

Clock input current 

v l(0) = 0 V to V D q 

±10 

(UA 

1 l(DB) 

Input current, data bus 

V I(DB) = 0 V to Vqq 

-100 

)U A 

1 1 (hold) 

Address or data bus input 

v l(ad) or V I(DB) = V CC 

10 

mA 

current during hold 

v l(ad) or V MDB) = 0 V 

-100 

< 

O 

X 

High-level output voltage 

•oh = 1 bo iuA 

3.7 

V 

v OL 

Low-level output voltage 

Iql ~ 1 -9 rnA 

0.45 V 


'BB(av) 

Average supply current from Vgg 

Operating at t c ( 0 ) = 480 ns, 

T A = 25° C ! 

- 0.01 

-1 


•cC(av) 

Average supply current from Vqq 

60 

80 

mA 

'DD(av) 

Average supply current from Vqq 

50 

75 


c. 

Capacitance, any input except clock 

V CC = V DD = V SS = 0 V, 

10 

20 


C'l( 0 ) 

Clock input capacitance 

Vgs = -4.75 to -5.25 V, f = 1 MHz, 

15 

25 

pF 

^o 

Output capacitance 

All other pins at 0 V 

10 

20 



* All typical values are at T A = 25 C and nominal voltages. 

NOTES: 2. Active pull up resistors of nominally 2 kH will be switched onto the data bus when DBIN is high and the data input voltage is 
more positive than V | min. 

3. The algebraic convention where the most negative limit is designated as minimum is used in this specification for logic voltage 
levels only. 
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3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURE 2) 


_ _ . _ 1 

MIN 

MAX 

UNIT 

1 C(0) 

Clock cycle time (see Note 5) 

480 

2000 

ns 

V(0) 

Clock rise time 

5 

50 

ns 

*f(0) 

Clock fall time 

5 

50 

ns 

*w(0l ) 

Pulse width, clock 1 high 

60 

ns 

t w(02) 

Pulse width, clock 2 high 

220 

ns 

td(01L-02) 

Delay time, clock 1 low to clock 2 

0 

ns 

^(02-01) 

Delay time, clock 2 to clock 1 

70 

ns 

t d(0l H-02) 

Delay time, clock 1 high to clock 2 (time between leading edges) 

80 

ns 

tsu(da-01) 

Data setup time with respect to clock 1 

30 

ns 

t su(da-02) 

Data setup time with respect to clock 2 

150 

ns 

t su(hold) 

Hold input setup time 

140 

ns 

t su (in t) 

Interrupt input setup time 

120 

ns 

t su(rdy) 

Ready input setup time 

120 j 

ns 

th(da) 

Data hold time (see Note 6) 

t PD(DBI) 

ns 

t h(hold) 

Hold input hold time 

0 

ns 

th(jnt) 

Interrupt input hold time 

° . ; 

ns 

^(rdy) 

Ready input hold time 

o 

ns 


NOTES: 5. t c( 0 ) - t d( 0 1 L . 0 2 ) + t r( 0 2| + t w , 0 2) + tf( 0 2 ) + t d ( 0 2 . 01 ) + t r( 0 1 ). 480 ns « t c( 0 ) < 2000 ns. 

6 . The data input should be enabled using the DBIN status signal. No bus conflict can then occur and the data hold time 
requirement is thus assured. 


3.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURE 2) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

t PD(ad) 

Propagation delay time, clock 2 to address outputs 


200 

ns 

t PD(da) 

Propagation delay time, clock 2 to data bus 

C L = 100 pF, 

R l = 1.3 ka 

220 

ns 

t PD(cont) 

Propagation delay time, clocks to control outputs 

120 

ns 

tPD(DBI) 

Propagation delay time, clock 2 to DBIN output 

25 140 

ns 

t PD(int) 

Propagation delay time, clock 2 to INTE output 


200 

ns 

*DI 

Time for data bus to enter input mode 


tPDfDBI) 

ns 

tpxz 

Disable time to high-impedance state 
during hold (address outputs and data bus) 


120 

ns 


The time that the address outputs and output data will remain stable after WR goes high, tyy^ and T WD ^ *01(01 H-02)- 
The time between address outputs becoming stable and WR going low, t A yy < 2 * c (0)~*d(01H 02) —r f(0) - 120 ns - 
The time between output data becoming stable and WR going low, tpyy ^ tc( 0 ) —t d( 01 H 02) —t r(0) ~ * 50 ns. 

The following are relevant when interfacing to devices requiring V||_| min of 3.3 V: 

a) Maximum output rise time (tj|_n) from 0.8 V to 3.3 V is 140 ns with C{_ as specified for the propagation delay times above. 

b) Maximum propagation delay times when measured to V re f(H) = 3 V (instead of 2 V) will be 60 ns more than as specified above with 
Cl as specified. 


3 V 


TMS 8080A 
OUTPUT 


;Rl = 1.3 kn 


;C L = 100 pF 


Cl includes probe and jig capacitance. 

LOAD CIRCUIT 
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voltage waveforms (see notes a and b) 



NOTES: a. This timing diagram shows timing relationships only, it does not represent any specific machine cycle. 

b. Time measurements are made at the following reference voltages: Clock, V re f ( h ) ~ 9 5 V, v ref(L) = 1 v - Other inputs, V re f( H ) = 2 V, V re f(|_) = 0.8 V. 

c. Data in must be stable for this period when DBIN is high during S3. Requirements for both t su (da-01) and t su(da 02) rnusT be satisfied. 

d. The ready signal must be stable for this period during S2 or SW. This requires external synchronization. 

e. The hold signal must be stable for this period during S2 or SW when entering the hold mode and during S3, S4, S5 and SWH when in the hold mode. This requires 
external synchronization. 

f. The interrupt signal must be stable during this period on the last clock cycle of any instruction to be recognized on the following instruction. External 
synchronization is not required. 
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3.6 TERMINAL ASSIGNMENTS 


3.7 MECHANICAL DATA 


TMS 8080A 

A10 j[l ~ 40 ; All 

VSS 2 39 A14 

D4 3 38 A13 

D5 4 37 A12 

D6 5 36| A15 

D7 6 35 A9 

D3 7 34 A8 

D2 8 33 A 7 

D1 9 32 A6 

DO 10 31 A5 

VbB 11 30 A4 

RESET 12 29 A3 

HOLD 13 281 V DD 

INT 14 27 A2 

|j 15 26 A1 

INTE 16 25 AO 

DBIN 17 24 WAIT 

WR 18 23 READY 

SYNC 19 22 dl 

Vcc 20 21 HLDA 

TMS 8080A JL—40-PIN CERAMIC PACKAGE 
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TMS 5504 MULTIFUNCTION INPUT/OUTPUT CONTROLLER 

1. INTRODUCTION 

1.1 DESCRIPTION 


The TMS 5504 is a multifunction input/output circuit for use with Tl's TMS 8080A CPU. It is fabricated with the same 
N-channel silicon-gate process as the TMS 8080A and has compatible timing, signal levels, and power supply 
requirements. The TMS 5504 provides a TMS 8080A microprocessor system with an asynchronous communications 
interface, data I/O buffers, interrupt control logic, and interval timers. 


SYNC CE 


INT < 

AO A3 


INTERVAL 

TIMERS 


T 

_±_ 


INTERRUPT 

REGISTER 


INTERRUPT 

ADDRESS 


PRIORITY 

LOGIC 


MASK 

REGISTER 


RECEIVER 

BUFFER 


a 


INPUT 

PORT 


RECEIVER 

REGISTER 


RATE 

REGISTER 




T 

JL 


RCV XMT 
CONTROL 


OUTPUT 

PORT 


X 


TRANS 

MITTER 

BUFFER 


TRANS 

MITTER 

REGISTER 


FIGURE 1— TMS 5504 BLOCK DIAGRAM 


The I/O section of the TMS 5504 contains an eight-bit parallel input port and a separate eight-bit parallel output port 
with storage register. Five programmable interval timers provide time intervals from 64 jus to 16.32 ms. 


The interrupt system allows the processor to effectively communicate with the interval timers, external signals, and the 
communications interface by providing TMS 8080A-compatible interrupt logic with masking capability. 


Data transfers between the TMS 5504 and the CPU are carried by the data bus and controlled by the interrupt, chip 
enable, sync, and address lines. The TMS 8080A uses four of its memory-address lines to select one of 14 commands to 
which the TMS 5504 will respond. These commands allow the CPU to: 

—- read the receiver buffer 
—- read the input port 
—- read the interrupt address 
—- read TMS 5504 status 
—- issue discrete commands 
—- load baud rate register 
—- load the transmitter buffer 
—- load the output port 
---- load the mask register 
—- load an interval timer 
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The commands are generated by executing memory referencing instructions such as MOV (register to memory) with the 
memory address being the TMS 5504 command. This provides a high degree of flexibility for I/O operations by letting 
the systems programmer use a variety of instructions. 

1.2 SUMMARY OF OPERATION 

Addressing the TMS 5504 

A convenient method for addressing the TMS 5504 is to tie the chip enable input to the highest order address line of 
the CPU's 16-bit address bus and the four TMS 5504 address inputs to the four lowest order bits of the bus. This, of 
course, limits the system to 32,768 words of memory but in many applications the full 65,536 word memory 

addressing capability of the TMS 8080A is not required. 

Communications Functions 

The communications section of the TMS 5504 is an asynchronous transmitter and receiver for serial communications 
and provides the following functions: 

Programmable baud rate — A CPU command selects a baud rate of 200, 600, 300, 1200, 2400, or 9600 baud. 

Incoming character detection — The receiver detects the start and stop bits of an incoming character and places the 
character in the receive buffer. 

Character transmission — The transmitter generates start and stop bits for a character received from the CPU and 
shifts it out. 

Status and command signals — Via the data bus, the TMS 5504 signals the status of: framing error and overrun error 
flags; data in the receiver and transmitter buffers; start and data bit detectors; and end-of-transmission (break) signals 
from external equipment. It also issues break signals to external equipment. 

Data Interface 

The TMS 5504 moves data between the CPU and external devices through its internal data bus, input port, and output 
port. When data is present on the bus that is to be sent to an external device, a Load Output Port (LOP) command from 
the CPU puts the data on the XO pins of the TMS 5504 by latching it in the output port. The data remains in the port 
until another LOP command is received. When the CPU requires data that is present on the External Input (XI) lines, it 
issues a command that gates the data onto the interna! data bu$ of the TMS 5504 and consequently onto the CPU's 
data bus at the correct time during the CPU cycles. 

Interval Timers 

To start a countdown by any of the five interval timers, the program selects the particular timer by an address to the 
TMS 5504 and loads the required interval into the timer via the data bus. Loading the timer activates it and it counts 
down in increments of 64 microseconds. The 8-bit counters provide intervals that vary in duration from 64 to 16,320 
microseconds. Much longer intervals can be generated by cascading the timers through software. When a timer reaches 
zero, it generates an interrupt that typically will be used to point to a subroutine that performs a servicing function 
such as polling a peripheral or scanning a keyboard. Loading an interval value of zero causes an immediate interrupt. A 
new value loaded while the interval timer is counting overrides the previous value and the interval timer starts counting 
down the new interval. When an interval timer reaches zero it remains inactive until a new interval is loaded. 
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Servicing Interrupts 


The TMS 5504 provides a TMS 8080A system with several interrupt control functions by receiving external interrupt 
signals, generating interrupt signals, masking out undesired interrupts, establishing the priority of interrupts, and 
generating RST instructions for the TMS 8080A. An external interrupt is received on pin 22, SENS. An additional 
external interrupt can be received on pin 32, XI7, if selected by a discrete command from the TMS 8080* (See Figure 
4). The TMS 5504 generates an interrupt when any of the five interval timers count to zero. Interrupts are also 
generated when the receiver buffer is loaded and when the transmitter buffer is empty. 

When an interrupt signal is received by the interrupt register from a particular source, a corresponding bit is set and 
gated to the mask register. A pattern will have previously been set in the mask register by a load-mask-register command 
from the TMS 8080A. This pattern determines which interrupts will pass through to the priority logic. The priority 
logic allows an interrupt to generate an RST instruction to the TMS 8080A only if there is no higher priority interrupt 
that has not been accepted by the TMS 8080A. The TMS 5504 prioritizes interrupts in the order shown below: 


1st — 

Interval Timer #1 

2nd — 

Interval Timer #2 

3rd — 

External Sensor 

4th - 

Interval Timer #3 

5th - 

Receiver Buffer Loaded 

6th — 

Transmitter Buffer Emptied 

7th - 

Interval Timer #4 

8th - 

Interval Timer #5 or an External Input (XI 7) 


The highest priority interrupt passes through to the interrupt address logic, which generates the RST instruction to be 
read by the TMS 8080A. See Table 3 for relationship of interrupt sources to RST instructions and Figures 6 and 8 for 
timing relationships. 

The TMS 5504 provides two methods of servicing interrupts; and interrupt-driven system or a polled-interrupt system. 
In an interrupt-driven system, the INT signal of the TMS 5504 is tied to the INT input of the TMS 8080A. The 
sequence of events will be: (1) The TMS 5504 receives (or generates) an interrupt signal and readies the appropriate 
RST instruction. (2) the TMS 5504 INT output, tied to the TMS 8080 INT input, goes high signaling the TMS 8080A 
that an interrupt has occurred. (3) If the TMS 8080A is enabled to accept interrupts, it sets the INTA (interrupt 
acknowledge) status bit high at SYNC time of the next machine cycle. (4) If the TMS 5504 has previously received an 
interrupt-acknowledge-enable command from the CPU (see Bit 3, Paragraph 2.2.5), the RST instruction is transferred 
to the data bus. 

In a polled-interrupt system, INT is not used and the sequence of events will be: (1) The TMS 5504 receives (or 
generates) an interrupt and readies the RST instruction. (2) The TMS 5504 interrupt-pending status bit (see Bit 5, 
Paragraph 2.2.4) is set high (the interrupt-pending status bit and the INT output go high simultaneously). (3) At the 
prescribed time, the TMS 8080A polls the TMS 5504 to see if an interrupt has occurred by issuing a 
read-TMS 5504 status command and reading the interrupt-pending bit. (4) If the bit is high, the TMS 8080A will then 
issue a read-interrupt-address command, which causes the TMS 5504 to transfer the RST instruction to the data bus as 
data for the instruction being executed by the TMS 8080A. 

1.3 APPLICATIONS 

Communications Terminals 

The functions of the TMS 5504 make it particularly useful in TMS 8080A-based communications terminals and 
generally applicable in systems requiring periodic or random servicing of interrupts, generation of control signals to 
external devices, buffering of data, and transmission and reception of asynchronous serial data. As an example, a system 
configuration such as shown in Figure 2 can function as the controller for a terminal that governs employee entrance 
into a plant or security areas within a plant. Each terminal is identified by a central computer through ID switches. The 
central system supplies each terminal's RAM with up to 16 employee access categories applicable to that terminal. 
These categories are compared with an employee's badge character when he inserts his badge into the badge sensor. If a 
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FIGURE 2-ACCESS CONTROL SYSTEM BLOCK DIAGRAM 


















match is not found, a reject light will be activated. If a match is found, the terminal will transmit the employee's badge 
number and access category to the central system, and a door unlock solenoid will be activated for 4 seconds. The 
central computer then may take the transmitted information and record it along with time and date of access. 

The TMS 4700 is a 1024 x 8 ROM that contains the system program, and the TMS 4036 is a 64 x 8 RAM that serves as 
the stack for the TMS 8080A and storage for the access category information. TTL circuits control chip-enable 
information carried by the address bus. Signals from the CPU gate the address bits from the ROM, the RAM, or the 
TMS 5504 onto the data bus at the correct time in the CPU cycle. The clock generator needed to maintain accurate 
serial data assembly and disassembly with the central computer. 

The TMS 5504 handles the asynchronous serial communication between the TMS 8080A may consist of four TTL 
circuits or one TIM 8224 along with a crystal and the central system and gates data from the badge reader onto the data 
bus. It also gates control and status data from the TMS 8080A to the door lock and badge reader and controls the time 
that the door lock remains open. The TMS 5504 signals the TMS 8080A when the badge reader or the communication 
lines need service. The functions that the TMS 5504 is to perform are selected by an address from the TMS 8080A with 
the highest order address line tied to the TMS 5504 chip enable input and the four lowest order lines tied to the address 
inputs. 

2. OPERATIONAL AND FUNCTIONAL DESCRIPTION 

This detailed description of the TMS 5504 consists of: 

INTERFACE SIGNALS - a definition of each of the circuit's external connections 

COMMANDS - the address required to select each of the TMS 5504 commands and a description of the response to 
the command. 

2.1 INTERFACE SIGNALS 

The TMS 5504 communicates with the TMS 8080A via four address lines: a chip enable line, an eight-bit bidirectional 
data bus, an interrupt line, and a sync line. It communicates with system components other than the CPU via eight 
external inputs, eight external outputs, a serial receiver input, a serial transmitter output, and an external sensor input. 
Table 1 defines the TMS 5504 pin assignments and describes the function of each pin. 

TABLE 1 

TMS 5501 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

DESCRIPTION 

INPUTS 

CE 

18 

Chip enable—When CE is low, the TMS 5504 address decoding is inhibited, which prevents 
execution of any of the TMS 5504 commands. 

A3 

17 

Address bus—A3 through A0 are the lines that are addressed by the TMS 8080A to select a 

A2 

16 

particular TMS 5504 function. 

A1 

15 


A0 

14 


SYNC 

19 

Synchronizing signal- The SYNC signal is issued by the TMS 8080A and indicates the beginning 
of a machine cycle and availability of machine status. When the SYNC signal is active (high), the 
TMS 5504 will monitor the data bus bits DO (interrupt acknowledge) and D1 (WO, data output 



function). 

RCV 

5 

Receiver serial data input line—RCV must be held in the inactive (high) state when not receiving 


data. A transition from high to low will activate the receive circuitry. 
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TABLE 1 (continued) 

TMS5504 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

DESCRIPTION 

INPUTS 

XI 0 

39 

External inputs—These eight external inputs are gated to the data bus when the read-external-inputs 

XI 1 

38 

function is addressed. External input n is gated to data bus bit n without conversion. 

XI 2 

37 


XI 3 

36 


XI 4 

35 


XI 5 

34 


XI 6 

33 


XI 7 

32 


SENS 

22 

External interrupt sensing — A transition from low to high at SENS sets a bit in the interrupt 
register, which, if enabled, generates an interrupt to the TMS 8080A. 

OUTPUTS 

XOO 

24 

External outputs—These eight external outputs are driven by the complement of the output 

XO 1 

25 

register; i.e., if output register bit n is loaded with a high (low) from data bus bit n by a load- 

XO 2 

26 

output register command, the external output n will be a low (high). The external outputs change 

XO 3 

27 

only when a load-output-register function is addressed. 

XO 4 

28 


XO 5 

29 


XO 6 

30 


XO 7 

31 


XMT 

40 

Transmitter serial data output line—This line remains high when the TMS 5504 is not transmitting. 

DATA BUS INPUT/OUTPUT 

DO 

13 

Data bus — Data transfers between the TMS 5504 and the TMS 8080A are made via the 8-bit 

D1 

12 

bidirectional data bus. DO is the LSB. D7 is the MSB. 

D2 

11 


D3 

10 


D4 

9 


D5 

8 


D6 

7 


D7 

6 


INT 

23 

Interrupt—When active (high), the INT output indicates that at least one of the interrupt conditions 
has occurred and that its corresponding mask-register bit is set. 

POWER AND CLOCKS 

vss 

4 

Ground reference 

Vbb 

1 

Supply voltage (—5 V nominal) 

vcc 

2 

Supply voltage (5 V nominal) 

vdd 

3 

Supply voltage (12 V nominal) 

01 

20 

Phase 1 clock 

02 

21 

Phase 2 clock 
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2.2 TMS 5504 COMMANDS 


The TMS 5504 operates as memory device for the TMS 8080A. Functions are initiated via the TMS 8080A address bus 
and the TMS 5504 address inputs. Address decoding to determine the command function being issued is defined in 
Table 2. 


TABLE 2 

COMMAND ADDRESS DECODING 
When Chip Enable Is High 


A3 

A2 

A1 

AO 

COMMAND 

FUNCTION 

PARAGRAPH 

L 

L 

L 

L 

Read receiver buffer 

RBn ^ Dn 

2.2.1 

L 

L 

L 

H 

Read external inputs 

Xln Dn 

2.2.2 

L 

L 

H 

L 

Read interrupt address 

RST - Dn 

2.2.3 

L 

L 

H 

H 

Read TMS 5504 status 

(Status) — Dn 

2.2.4 

L 

H 

L 

L 

Issue discrete commands 

See Figure 4 

2.2.5 

L 

H 

L 

H 

Load rate register 

See Figure 4 

2.2.6 

L 

H 

H 

L 

Load transmitter buffer 

Dn - TBn 

2.2.7 

L 

H 

H 

H 

Load output port 

Dn- XOn 

2.2.8 

H 

L 

L 

L 

Load mask register 

Dn ^ MRn 

2.2.9 

H 

L 

L 

H 

Load interval timer 1 

Dn Timer 1 

2.2.10 

H 

L 

H 

L 

Load interval timer 2 

Dn — Timer 2 

2.2.10 

H 

L 

H 

H 

Load interval timer 3 

Dn Timer 3 

2.2.10 

H 

H 

L 

L 

Load interval timer 4 

Dn — Timer 4 

2.2.10 

H 

H 

L 

H 

Load interval timer 5 

Dn — Timer 5 

2.2.10 

H 

H 

H 

L 

No function 



H 

H 

H 

H 

No function 




RBn Receiver buffer bit n 

Dn Data bus I/O terminal n 

Xln External input terminal n 

RST 11 (IA 2 ) (I A -,) (IA 0 ) 1 1 1 (see Table 3) 

TBn Transmit buffer bit n 

XOn Output register bit n 

MRn Mask register bit n 


0 ^ 

H 

H 

H 

H 

H 

H 

H 

H 


TABLE 3 

RST INSTRUCTIONS 
DATA BUS BIT 


1 2 3 4 5 6 7 


INTERRUPT CAUSED BY 


H H L 
H H H 
H H L 


H H H H L H 


H H Interval Timer 1 
H H Interval Timer 2 
H H External Sensor 
H Interval Timer 3 
H H H Receiver Buffer 
H H H Transmitter Buffer 


H H L L 

H H H L 

H H L H H H H Interval Timer 4 

H H H H H H H Interval Timer 5 or X17 
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The following paragraphs define the functions of the TMS 5504 commands. 


2.2.1 Read receiver buffer 

Addressing the read-receiver-buffer function causes the receiver buffer contents to be transferred to the TMS 8080A 
and clears the receiver-buffer-loaded flag. 

2.2.2 Read external input lines 

Addressing the read-external-inputs function transfers the states of the eight external input lines to the TMS 8080A. 

2.2.3 Read interrupt address 

Addressing the read interrupt address function transfers the current highest priority interrupt address onto the data bus 
as read data. After the read operation is completed, the corresponding bit in the interrupt register is reset. 

If the read-interrupt-address function is addressed when there is no interrupt pending, a false interrupt address will be 
read. TMS 5504 status function should be addressed in order to determine whether or not an interrupt condition is 
pending. 


2.2.4 Read TMS 5504 status 

Addressing the read-TMS 5504-status function gates the various status conditions of the TMS 5504 onto the data bus. 
The status conditions, available as indicated in Figure 3, are described in the following paragraphs. 


7 

6 

5 

4 

3 

2 

1 

0 

START 

FULL 

INTRPT 

XMIT 

RCV 

SERIAL 

OVERRUN 

FRAME 

BIT 

DETECT 

BIT 

DETECT 

PENDING 

BUFFER 

EMPTY 

BUFFER 

LOADED 

RCVD 

ERROR 

ERROR 


FIGURE 3-DATA BUS ASSIGNMENTS FOR TMS 5504 STATUS 


Bit 0, framing error 

A high in bit 0 indicates that a framing error was detected on the last character received (either one or both stop bits 
were in error). The framing error flag is updated at the end of each character. Bit 0 of the TMS 5504 status will remain 
high until the next valid character is received. 

Bit 1, overrun error 

A high in bit 1 indicates that a new character was loaded into the receiver buffer before a previous character was read 
out. The overrun error flag is cleared each time the read-l/O-status function is addressed or a reset command is issued. 

Bit 2, serial received data 

Bit 2 monitors the receiver serial data input line. This line is provided as a status input for use in detecting a break and 
for test purposes. Bit 2 is normally high when no data is being received. 

Bit 3, receiver buffer loaded 

A high in bit 3 indicates that the receiver buffer is loaded with a new character. The receiver-buffer-loaded flag remains 
high until the read-receiver-buffer function is addressed (at which time the flag is cleared). The reset function also clears 
this flag. 
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Bit 4, transmitter buffer empty 

A high in bit 4 indicates that the transmitter buffer register is empty and ready to accept a character. Note, however, 
that the serial transmitter register may be in the process of shifting out a character. The reset function sets the 
transmitter-buffer-empty flag high. 

Bit 5, interrupt pending 

A high in bit 5 indicates that one or more of the interrupt conditions has occured and the corresponding interrupt is 
enabled. This bit is the status of the interrupt signal I NT. 

Bit 6, full bit detected 

A high in bit 6 indicates that the first data bit of a receive-data character has been detected. This bit remains high until 
the entire character has been received or until a reset is issued and is provided for test purposes. 

Bit 7, start bit detected 

A high in bit 7 indicates that the start bit of an incoming data character has been detected. This bit remains high until 
the entire character has been received or until a reset is issued and is provided for test purposes. 

2.2.5 Issue discrete commands 


Addressing the discrete command function causes the TMS 5504 to interpret the data bus information according to the 
following descriptions. See Figure 4 for the discrete command format. Bits 1 through 5 are latched until a different 
discrete command is received. 


NORMALLY LOW 


7 

6 

5 

4 

3 

2 

1 

0 

NOT 

USED 

NOT 

USED 

TEST 

BIT 

TEST 

BIT 

INT. 

ACK. 

ENABLE 

INT. 7 

SELECT 

BREAK 

RESET 


H: Enables interrupt acknowledge — 
L: Inhibits interrupt acknowledge — 


r~H: Reset 
*—L: No action 


H: Selects XI 7 — 
L: Selects interval timer 5 —‘ 


h- H: L Sets XMT output low 
— L: H Sets XMT output high 


FIGURE 4-DISCRETE COMMAND FORMAT 

Bit 0, reset 

A high in bit 0 will cause the following: 

1) The receiver buffer and register are cleared to the search mode including the receiver-buffer-loaded flag, the 
start bit-detected flag, the full-bit-detected flag, and the overrun-error flag. The receiver buffer is not cleared and 
will contain the last character received. 

2) The transmitter data output is set high (marking). The transmitter-buffer-empty flag is set high indicating that the 
transmitter buffer is ready to accept a character from the TMS 8080A. 

3) The interrupt register is cleared except for the bit corresponding to the transmitter buffer interrupt, which is set 
high. 

4) The interval timers are inhibited. 

A low in bit 0 causes no action. The reset function has no affect on the output port, the external inputs, interrupt 

acknowledge enable, the mask register, the rate register, the transmitter register, or the transmitter buffer. - 
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Bit 1, break 

A low in bit 1 causes the transmitter data output to be reset low (spacing). 

If bit 0 and bit 1 are both high, the reset function will override. 

Bit 2, interrupt 7 select 

Interrupt 7 may be generated either by a low to high transition of external input 7 or by interval timer 5. 

A high in bit 2 selects the interrupt 7 source to be the transition of external input 7. A low in bit 2 selects the 
interrupt 7 source to be interval timer 5. 

Bit 3, interrupt acknowledge enable 

The TMS 5504 decodes data bus (CPU status) bit 0 at SYNC of each machine cycle to determine if an interrupt 
acknowledge is being issued. 

A high in bit 3 enables the TMS 5504 to accept the interrupt acknowledge decode. A low in bit 3 causes the TMS 5504 
to ignore the interrupt acknowledge decode. 

Bit 4 and bit 5 are used only during testing of the TMS 5504. For correct system operation both bits must be kept low. 
Bit 6 and bit 7 are not used and can assume any value. 

2.2.6 Load rate register 

Addressing the load-rate-register function causes the TMS 5504 to load the rate register from the data bus and interpret 
the data bits (See Figure 5) as follows. 


BIT: 

7 

6 

5 

4 

3 

2 

1 

0 


STOP 

9600 

600 

2400 

1200 

300 

200 

110 


BIT(s) 

baud 

baud 

baud 

baud 

baud 

baud 

baud 


f-H: One stop bit 
l L: Two stop bits 

FIGURE 5-DATA BUS ASSIGNMENTS FOR RATE COMMANDS 
Bits 0 through 6, rate select 

The rate select bits (bits 0 through 6) are mutually exclusive, i:e., only one bit may be high. A high in bits 0 through 6 
will select the baud rate for both the transmitter and receiver circuitry as defined below and in Figure 5: 


Bit 0 

110 baud 

Bit 1 

200 buad 

Bit 2 

300 baud 

Bit 3 

1200 baud 

Bit 4 

2400 baud 

Bit 5 

600 baud 

Bit 6 

9600 baud 


If more than one bit is high, the highest rate indicated will result. If bits 0 through 6 are all low, both the receiver and 
the transmitter circuitry will be inhibited. 




Bit 7, stop bits 

Bit 7 determines whether one or two stop bits are to be used by both the transmitter and receiver circuitry. A high in 
bit 7 selects one stop bit. A low in bit 7 selects two stop bits. 

2.2.7 Load transmitter buffer 

Addressing the load-transmitter-buffer function transfers the state of the data bus into the transmitter buffer. 

2.2.8 Lead output port 

Addressing the load-output-port function transfers the state of the data bus into the output port. The data is latched 
and remains on XO 0 through XO 7 as the complement of the data bus until new data is loaded. 

2.2.9 Load mask register 

Addressing the load-mask-register function loads the contents of the data bus into the mask register. A high in data bus 
bit n enables interrupt n. A low inhibits the corresponding interrupt. 

2.2.10 Load timer n 

Addressing the load-timer-n function loads the contents of the data bus into the appropriate interval timer. Time 
intervals of from 64 jis (data bus = LLLLLLLH) to 16,320 ns (data bus HHHHHHHH) are counted in 64-/is, steps. 
When the count of interval timer n reaches 0, the bit in the interrupt register that corresponds to timer n is set and 
an interrupt is generated. Loading all lows causes an interrupt immediately. 

3 . TMS 5504 ELECTRICAL AND MECHANICAL SPECIFICATIONS 

3.1 ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED)* 


Supply voltage, VqC ( 5ee Note 1) —0.3 V to 20 V 

Supply voltage, Vqq (see Note 1 —0.3 V to 20 V 

Supply voltage, (see Note 1) —0.3 V to 20 V 

All input and output voltages (see Note 1).—0.3 V to 20 V 

Continuous power dissipation...1.1 W 

Operating free-air temperature range .....0 C to 70 C 

Storage temperature range . — 65°C to 150°C 


‘Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions beyond those indicated in the "Recommended Operating 
Conditions" section of this specification is not implied. E xposure to absolute-maximum-rated conditions for extended periods may affect 
device reliability. 

NOTE 1 : Under absolute maximum ratings voltage values are with respect to the normally most negative supply voltage, Vgg (substrate). 
Throughout the remainder of this'data sheet, voltage values are with respect to Vgg unless otherwise noted. 


3.2 RECOMMENDED OPERATING CONDITIONS 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vgg 

-4.75 

-5 

-5.25 

V 

Supply voltage, Vqq 

4.75 

5 

5.25 

V 

Supply voltage, Vqq 

11.4 

12 

12.6 

V 

Supply voltage, V 55 

0 

V 

High-level input voltage, V|(_j (all inputs except clocks) 

3.3 


v C c+i 

V 

High-level clock input voltage, V||_j( 0 ) 

1 

Q 

Q 

> 


VdD +1 

V 

Low-level input voltage, V|i_ (all inputs except clocks) (see Note 2) 

-1 


0.8 

V 

Low-level clock input voltage, V||_( 0 ) (see Note 2) 

-1 


0.6 

V 

Operating free-air temperature, Ta 

0 


70 

rail 


NOTE 2: The algebraic convention where the most negative limit is designated as minimum is used in this specification for logic voltage levels only. 
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3.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Input current (any input except 
* clocks and data bus) 

V 1 - 0 V to vcc 

• 10 

mA 

Clock input current 

v,( 0 ) = 0 V to Vdd 

• 10 

U A 

IpDB) Input current, data bus 

V | (dB) ~ 0 V to Vcc- CE at 0 V 

-50 “ 100 

mA 

Vqh High-level output voltage 

1 OH ~ 400 MA 

3.7 

V 

Vql Low-level output voltage 

Iql " 1 -7 mA, 

0.45 

V 

1 BB ( av) Average supply current from Vgg 

Operating at t c ( f ;. ) = 480 ns, 

T A - 25 C 

- 1 

mA 

*CC(av) Average supply current from Vqq 

100 

*DD(av) Average supply current from Vqq 

40 

Cj Capacitance, any input except clock 

V CC = V DD = V SS = 0 V, 

V BB = -4.75 to -5.25 f 1 MHz ' 

All other pins at 0 V 

10 

pF 

C|(rt) Clock input capacitance 

75 

C Q Output capacitance 

20 


3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURES 5 AND 6) 



MIN 

MAX 

UNIT 

t c(C>) 

Clock cycle time 

480 

2000 

ns 

t r(0) 

Clock rise time 

5 

50 

ns 

*fk>) 

Clock fall time 

5 

50 

ns 

*w(C>1) 

Pulse width, clock 1 high 

60 

ns 

t w(02) 

Pulse width, clock 2 high 

200 

300 

ns 

t d(0l L-02) 

Delay time, clock 1 low to clock 2 

0 

ns 

t d(02-<>1) 

Delay time, clock 2 to clock 1 

70 

ns 

tdiol H-r>2) 

Delay time, clock 1 high to clock 2 (time between leading edges) 

80 

ns 

tsulad) 

Address setup time 

50 

ns 

*su(CE) 

Chip-enable setup time 

50 

ns 

tsu(da) 

Data setup time 

50 

ns 

t su(sync) 

Sync setup time 

50 

ns 

t su(XI) 

External input setup time 

50 

ns 

tMad) 

Address hold time 

0 

ns 

t h(CE) 

Chip-enable hold time 

10 

ns 

^(da) 

Data hold time 

10 

ns 

thlsync) 

Sync hold time 

10 

ns 

t h(XI) 

External input hold time 

40 

ns 

twfsens H) 

Pulse width, sensor input high 

500 

ns 

twUens L) 

Pulse width, sensor input low 

500 

ns 

^(sens-int) 

Delay time, sensor to interrupt (time between leading edges) 

2000 1 

ns 

^(rst-mt) 

Delay time, RST instruction to interrupt (time between trailing edges) 

500 

ns 
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3.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED 
OPERATING CONDITIONS (SEE FIGURES 6 AND 7) 


PARAMETER 

TEST'CONDITIONS 

MIN 

MAX 

UNIT 

tpzx 

Data bus output enable time 

C|_ - 100 pF, 

R L = 1.3 kS> 

300 

ns 

tPXZ 

Data bus output disable time to high-impedance state 

180 

ns 

*PD 

External data output propagation delay time from o2 

200 

ns 


3 V 


TMS 5504_ 

OUTPUT 


.3 kil 


100 pF 


C|_ includes probe and jig capacitance 

LOAD CMRCUIT 


h»- 

i 

t \A/(r/>1 )- 


■ ^c(o) “ 


01 




l r(0)“ 


I I 

I K- 


- ( 0 ) 


02 ^(0^-02)-*■ 


CHIP 
ENABLE 

SYNC 


t su(CE)-h 




tsufsyncl-W- 




t su(da)-U- 


D0 


D1 


t su(da)-W- 


t h(CE). 


thfsyn 


t h(da) ■ 


t w<02) “ 




■*d(C>1 L<i2> 


I 




\ 'rid) "*) t*~ -H t«-tf(o) 

-t d (02^) \j & _ 


I 


I 


wwv 

DON'T CARE 




I I 
I 


U- «4 ~l“tp ZX I 

| H i-Z j> - 4 .. ... “I- 

- -OUTPUT DATA VALID 


t pxz— k-*| 


thfdal-f*- 


T 


i 


-/ta 


Hl-Z 


N-LZ- 


IN¬ 


OUTPUT DATA VALID 


DETi 


Hl-Z 


D2-D7 


A0-A3 




-H" t su(ad) 


OUTPUT DATA VALID 


>_ 

^/IHI-Z 


EXTERNAL 

INPUTS 


i __*_1_ i 

M>C 

1 

1 

---X W Vwvwvvv 

READ FUNCTION ADDRESS >£vC DON ' T CARE>0 

_:___/'xAXaaaaaaaA 

_ 1 . _ 

—— t su (XI) 


U -•4- t h(XI) 


EXTERNAL INPUT DATA 



NOTE: For 01 or 02 inputs TPZX high and low timing points are 90% and 10% of Vj H ( 0 ). All other timing points are the 50% level. 

FIGURE 6 -READ CYCLE TIMING 
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02 

CHIP 

ENABLE 

SYNC 

DO, D1 

D2-D7 

A0-A3 

EXTERNAL 

OUTPUTS 


huiCE)-^ 


V 






-•pMCE) 



/urn 
DON'T CARE 


X. 


tsufda)-}* 


thlda)- 


INPUT DATA 


T' r r- r rr K T Kr rr r r 
DON'T CARE 


INPUT DATA 


-4- 


-tsufad) 


'h(ad)-U- 


WRITE FUNCTION ADDRESS 


X. 


l PD— 


PREVIOUS EXTERNAL OUTPUT DATA 




NEW DATA 


NOTE: For 01 and 02 inputs, high and low timing points are 90% and 10% of V | h( 0) All other timing points are the 50% level. 


FIGURE 7-WRITE CYCLE TIMING 


SENSOR 


^ t w(sens H) M* t w(sens L)~^ 




NOTES: 1. The RST instruction occurs during the output data valid time of tne read cycle. 
2. All timing points are 50% of V 11 _|. 


FIGURE 8-SENSOR/INTERRUPT TIMING 
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3.6 TERMINAL ASSIGNMENTS 



40-PIN CERAMIC PACKAGE 




















Appendix C 

Foreign Keyboard Layouts and Symbols 





C O M ME ND Q 

tMvrar Q 

XMTNDV O 

l?neQD° «~«o»o 

UNI l«V 0 




United Kingdom, Keyboard ( Unshifted ) 



COMMANDO 
EfWVTVST O 

xmt nor O 

i?NF < I I Q HCWBDT O 

UN* WV O 

United Kingdom, Keyboard (Shifted ) 





United Kingdom, Keyboard (Upper Case) 



COMMAND O 
fWVTEST Q 

__ jomtnoyO 

line Li-j° kcwbdyO 

UN* NOV Q 

United Kingdom, Keyboard (Control) 




C-2 




□□□□□□□□□□□□ □□ SB 
[00 0BB □□□□□□ □!—I BB 
I ] □□□□□□□□□□ ( l PI 


oN mo 

LINE l * J 


French, Keyboard (Unshifted) 


□□□□□□□□□□□□□□a 

(M 300 E] 0000 E] 0 aQB@ 

| I[~^T| [1T|fT]fV]P b~|I~ i7||~|p~1 [ —J B iMV _; 


^mo 


oommamoQ 
iiwvtwt O 
mm »wv O 
MCVMOY O 
UN* MOV O 


French, Keyboard (Shifted) 


□□□□□□□□□□□□B@0 

□□□□□□□□□□□□□□BB 

[000000000000IB3BI0 

□□□□□□□□□□□□E3EEI 


| I | OO W MWOO 

SHIFT I iMCMTl ^ 

1 1__| »™o 

_ mm nov O 

I | I Q MCVMOV O 

UN* MOV O 


French, Keyboard (Upper Case) 


□□□□□□□□□□□□ana 

g g g g g g g g g qt| g g g 0 g q 

□gg00E30000DDHnn 

□S000000000nn zr; 


ON mo 

line L- 1.. J w 


xmmmoQ 
iwvnsr O 

qct nov O 

ncvMov O 
LINK MOV O 


French, Keyboard (Control) 
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UMNO O 
TW 0 
nov 0 
NOV 0 
NOV Q 

German, Keyboard (Unshifted) 



OOMNMttQ 

iwvTwr O 

j?N N E m° --o 

um mdv Q 

German, Keyboard (Shifted) 



commamoQ 

KfWVTWT O 
XMTT NOV O 

MNP LJL J O -CVW.VO 

UNO MOV O 

German, Keyboard (Upper Case) 



flfTfiTiVirtP 
tNN/TOT 
KMT MW 
HCVMOV 
UNI MW O 

German, Keyboard (Control) 








C-4 


oooo 





COMMAND O 
UWTKT 0 
xmtt nov O 

L?NeQI ] 0 «ev«ovO 

UNK NOV O 

Finland, Keyboard (Unshifted) 



COMMAND Q 
KIMVTE9T O 
XMTT ROY O 

■ ?MC I 1 I o ncvnorO 

UN* NDY O 

Finland, Keyboard (Shifted) 



COMMANDO 

INIVTVOT O 
XMTT NOY O 

l?neLLJ° "cv«ovO 

UNK flDY O 

Finland, Keyboard (Upper Case) 









C-5 


oooo 





COMMENDQ 
tfVVTMT O 
KMT HOY O 
HCVHDY O 
um HOY 0 

Denmark/Norway, Keyboard (Unshifted) 



command Q 
tNfvnvr 0 

XMTT HOY O 
HCVHDY O 
UN8 HOY Q 

Denmark/Norway, Keyboard (Shifted) 



MMHT HOY O 

new ndv O 

UfeH HOY O 

Denmark/Norway, Keyboard (Upper Case) 




UNI HOY O 


Denmark/Norway, Keyboard (Control) 





C-6 


oooo 





mmm»0 

MOV NOV O 
um NDV O 

Sweden, Keyboard (Unshifted) 



XMTT NOY O 


l?neLU° " cv " Dy O 

■ — . — —— ■ J UN> NDY 0 

Sweden, Keyboard (Shifted) 



COMMAND Q 

KWVniT 0 
mmtt nov O 

L?NE 1 t I ° "“" , 0 

UNS MOV O 

Sweden, Keyboard (Upper Case) 





PNC NDV O 


Sweden, Keyboard (Control) 





C-7 


oooo 




CONTROL 

CHARACTERS UPPERCASE LOWERCASE 


BITS b 7 

b 6 

b 5 

b 4 b 3 *>2 b-j 


0 0 
0 0 
0 1 
0 1 


0 0 
1 1 

0 1 

2 3 


1 1 1 1 
0 0 1 1 
or o 

4 5 6 7 


0 0 0 0 


0 0 0 1 


0 0 10 


0 0 11 


0 10 0 


0 10 1 


0 110 


0 111 


10 0 0 


10 0 1 


10 10 


10 11 


110 0 


110 1 


1110 


1111 






r 


I B 1 i 


BS CAN 


HT EM 


LF SUB 


VT ESC 


FF FS 


HI 

ns BH ffl 

i 


■ ■ ■ ■ ■ 


J10 



INTERNATIONAL 

CHARACTERS 


* 


United Kingdom 
Character 


B 2 

Sweden/ Norway 
Characters 

g 3 Sweden/Finland 
German 
Characters 


S Sweden/Finland 
German 
Characters 



German/Sweden 

Finland 

Character 


H e 

Sweden 

Characters 


Sweden 

Character 


Finland 

Character 


German 

Character 




@ 4 

Norway/Denmark 

Characters 

* tiff 5 

HI Norway/Denmark 
fUB Characters 

•CONTROL CHARACTER 













The following characters are generated/printed by the terminal. 




Printable Characters 



Printer Control Characters 



ONLINE Report Control 



Codes Generated and Transmitted by the terminal 


NUL SOH STX ETX EOT ENQ ACK BEL BS HT LF VT FF CR SO SI 

OLE DC1 DC2 DC3 DC4 NAK SYN ETB CAN EM SUB ESC FS GS RS US DEL 


C-9/C-10 



















































































Appendix D 


Recommended Data Set Options 
and Cabling Information 


ACCESSORY CABLES 


Table D-1 specifies part numbers and description 
of the accessory cables available for specific 
equipment interface. Table D-2 through D-13 pro¬ 
vide additional data on these cables. 


Table D-14 contains the recommended settings of 
the 103J, 202, 212, and VADIC 3400 Series 
modems for use with the Model 780 Terminals. 


Table D-1. Accessory Cables 


Item 

Part Number 

Description 

780 

Connector 

Type 

Device 

Connector 

Type 

Length 

Meters Feet 


1 

2262093-0001 

990 TTY/El A To 820 Cable 

25 Pin 

Male 

25 Pin Male 

9.1 

30 


2 

2262094-0001 

990 Extension - 820 Cable 

25 Pin 

Male 

25 Pin Female 

1.8 

6 


3 

993205-0001 

113A/103/202/212 Data Set 

25 Pin 

Male 

25 Pin Male 

1.8 

6 


4 

993210-0001 

Data Terminal Cable 

25 Pin 

Male 

25 Pin Female 

1.8 

6 


5 

993239-0001 

770 Data Terminal Cable 

25 Pin 

Male 

25 Pin Male 

1.8 

6 


6 

2263351-0001 

Terminal Adapter Cable 

25 Pin 

Female 

25 Pin Female 

1.8 

6 


7 

993211-0001 

EIA Extension Cable (25 wires) 

25 Pin 

Male 

25 Pin Female 

1.8 

6 


8 

959372-0002 

733 EIA Cable 

25 Pin 

Male 

25 Pin Edge 

1.8 

6 


9 

969626-0001 

742 EIA Cable 

25 Pin 

Male 

10 Pin Dual 

Edge Connector 

1.8 

6 

N/A 

10 

973265-0001 

742 Auxiliary Cable 

25 Pin 

Female 

15 Pin Dual 

Edge Connector 

3.7 

12 


11 

983848-0001 

743 EIA Cable 

25 Pin 

Male 

15 Pin Female 

1.8 

6 


12 

2263350-0001 

763/765 Data Terminal Cable 

25 Pin 

Male 

15 Pin Female 

1.8 

6 


13 

2200051-0001 

763/765 Data Set Cable 

25 Pin 

Male 

15 Pin Female 

1.8 

6 


14 

2265871-0001 

TTY Current Loop Cable 

25 Pin 

Male 

4 Spade Lugs 

1.8 

6 


15 

2207634-0001 

Asynch/Synch EIA Cable 

25 Pin 

Male 

25 Pin Male 

1.8 

6 



This cable is recommended for use with the Bell 212 Modem that is configured for both 300 and 1200 baud operations. 






Table D-2. Typical Connections 




















Table D-3. 113A/103, 202/212 Data Set Cable 
(Tl Part No. 993205-0001) 


Table D-4. Data Terminal Cable 
(Tl Part No. 993210-0001) 


Reference: 



Function 


1 

AA 

Protective Ground 


2 

BA 

Transmitted Data 


3 

BB 

Received Data 


4 

CA 

Request to Send 


5 

CB 

Clear to Send 


6 

CC 

Data Set Ready 


7 

AB 

Signal Ground 

(Either 

8 

CF 

Data Carrier Detect 

End) 

11 

SCA 

Reverse Channel 

Transmit 


12 

SCF 

Reverse Channel 

Receive 


15 

DB 

Transmission Signal 
Element Timing 


17 

DD 

Receive Signal Element 
Timing 


20 

CD 

Data Terminal Ready 


24 

AUXLIO 

Auxiliary Input/Output 
Control 


780 

(Male) 

Data Set 

(Male) 

RS-232C 

Circuit 

Function 

1 

1 

AA 

Protective Ground 

2 

2 

BA 

Transmitted Data 

3 

3 

BB 

Received Data 

4 

4 

CA 

Request to Send 

5 

5 

CB 

Clear to Send 

6 

6 

CC 

Data Set Ready 

7 

7 

AB 

Signal Ground 

8 

8 

CF 

Received Line Signal 
Detector 

11 

11 

SCA 

Secondary Request 
to Send (Reverse 
Channel Transmit) 

12 

12 

SCF 

Secondary Received 
Line Signal Detector 
(Reverse Channel 
Receive) 

20 

20 

CD 

Data Terminal Ready 

22 

22 

CE 

Ring Indicator 





















Table D-5. 770 Data Terminal Cable 
(Tl Part No. 993239-0001) 


Table D-6. Terminal Adapter Cable Pin Assignments 
(Tl Part No. 2263351-0001) 


Reference: 

Pin 

RS-232-C 

Circuit 

Function 


Reference: 

Pin 

RS-232-C 

Circuit 

Function 


1 

AA 

Protective Ground 



1 

AA 

Protective Ground 


2 

BA 

Transmitted Data 



2 

BA 

Transmitted Data 


3 

BB 

Received Data 



3 

BB 

Received Data 


4 

CA 

Request to Send 



4 

CA 

Request to Send 


5 

CB 

Clear to Send 



5 

CB 

Clear to Send 


6 

CC 

Data Set Ready 



6 

CC 

Data Set Ready 


7 

AB 

Signal Ground 



7 

AB 

Signal Ground 

(Either 

8 

CF 

Data Carrier Detect 


(Either 

8 

CF 

Data Carrier Detect 

End) 

11 

SCA 

Reverse Channel 


End) 

11 

SCA 

Reverse Channel 




Transmit 





Transmit 


12 

SCF 

Reverse Channel 



12 

SCF 

Reverse Channel 




Receive 





Receive 


15 

DB 

Transmission Signal 



15 

DB 

Transmission Signal 




Element Timing 





Element Timing 


17 

DD 

Receive Signal Element 



17 

DD 

Receive Signal Element 




Timing 





Timing 


20 

CD 

Data Terminal Ready 



20 

CD 

Data Terminal Ready 


24 

AUXLIO 

Auxiliary Input/Output 



24 

AUXLIO 

Auxiliary Input/Output 




Control 





Control 


Data 

Terminal 

780 Pin 780 

(Female) (Female) (Male) 


Data 

Terminal 

Pin 

(Female) 


1 *- 
2 — 

34F 



6^- 

7^- 

8^ 


11 — 

12^ 
15«*- 
17^- 
20 — 
24^- 


-► 1 

-- 3 

- 2 

--► 8 

-20 

- *7 

7 - 4 

I-^5 

-► 12 

- *11 

--- ^—►17 

-► 15 

-► 6 


1 ♦ 

2 — 

3 ♦ 

4 — 

5 ♦ 
6 ♦ 

7 ♦ 

8 ^ 

11 — 
12 ^ 
15 ♦ 
17 <- 
20 — 
24 


i 


t 


1 

■►3 
— 2 
-► 8 

— 20 
-► 7 
— 4 
5 
12 

■^11 
^ 17 
-►15 

♦ 6 


Figure D-5a. 770 Data Terminal Cable 
(Tl Part No. 993239-0001) 


Figure D-6a. Terminal Adapter Cable 
(Tl Part No. 2263351-0001) 



























Table D-7. 733 ASR Terminal Cable, 1200 Baud 
(Tl Part No. 959372-0002) 


780 

ASR Pin 
PI 

RS-232-C 

Circuit 

Function 

1 

A 

AA 

Protective Ground 

2 

H 

BA 

Transmitted Data 

3 

10 

BB 

Received Data 

4 

C 

CA 

Request to Send 

5 

8 

CB 

Clear to Send 

6 

9 

CC 

Data Set Ready 

7 

7 

AB 

Signal Ground 

8 

K 

CF 

Received Line Signal 
Detector 

20 

6 

CD 

Data Terminal Ready 


Table D-8. 742 Terminal Cable 
(Tl Part No. 969626-0001) 



742 



780 

PI 

RS-232-C 




Circuit 

Function 

1 

A 

AA 

Protective Ground 

2 

H 

BA 

Transmitted Data 

3 

10 

BB 

Received Data 

4 

F 

CA 

Request to Send 

5 

8 

CB 

Clear to Send 

6 

9 

CC 

Data Set Ready 


7 

K 

AB 

CF 

Signal Ground 

Received Line Signal 
Detector 

11 

5 

SCA 

Secondary Request 
to Send 

12 

4 

SCF 

Secondary Received 
Line Signal Detector 

20 

6 

CD 

Data Terminal Ready 

22 

J 

CE 

Ring Indicator 


Table D-9. 742 Auxiliary Cable 
(Tl Part No. 973265-0001) 


780 

742 Pin 
P2 

RS-232-C 

Circuit 

Function 

3 

11 

BB 

Received Data 

4 


CA 

Request to Send 

5 


CB 

Clear to Send 

6 


CC 

Data Set Ready 

7 

1 

AB 

Signal Ground 

8 


CF 

Received Line Signal 
Detector 

11 

12 

SCA 

Secondary Request 
to Send 

12 

13 

SCF 

Secondary Received 
Line Signal Detector 

20 


CD 

Data Terminal Ready 


Table D-9a. 742 Auxiliary Cable 
(Tl Part No. 973265-0001) 


742 PI 







Table D-10. 743 Terminal Cable 
(Tl Part No. 9838484001) 


Table D-12. TTY Current Loop Interface Cable 
(Tl Part No. 2265871-0001) 


780 

743 Pin 
PI 

RS-232-C 

Circuit 

Function 

1 

9 

AA 

Protective Ground 


13 

BA 

Transmitted Data 


12 

BB 

Received Data 


10 

CA 

Request to Send 


1 

AB 

Signal Ground 

8 

11 

CF 

Received Line Signal 
Detector 

20 

15 

CD 

Data Terminal Ready 


780 

Series 

Retainer 

Clip 

Function 

■■ 

E3 

TTY Transmitted Data 

X-1 

Hi 

E4 

TTY Transmitted Data Return 

X-2 

KS: 

El 

TTY Received Data Return 

RL-1 

■9 

E2 

TTY Received Data 

RL-2 


Table D-13. Asynch/Synch El A Cable 
(Tl Part No. 22076344001) 


Table D-11. 763/765 Data Terminal Cable 
Pin Assignments 
(Tl Part No. 2263350-0001) 


763/765 

Terminal 

Connector 

(PI) 

780 

Terminal 

Plug 

Function 

763/765 

Circuit 

EIA 

C.C.l.T.T 

-1 

-1 

PG 

AA 

101 

-2 

-11 

CTS 

CB 

106 

-3 

-2 

RCV 

BB 

104 

-4 

-4 and -5 

DCD 

CF 

109 

-8 

-6 

DTR 

CD 

108.2 

-9 

-20 and -8 

DSR/CCT 

CC 

107 

-14 

-3 

XMT 

BA 

103 

-15 

-7 

SG 

AB 

102 


780 Pin 
(Male) 

Data Set 

Pin 

(Male) 

RS-232-C 

Circuit 

Function 

1 

1 

AA 

Protective Ground 

2 

2 

BA 

Transmitted Data 

3 

3 

BB 

Received Data 

4 

4 

CA 

Request to Send 

5 

5 

CB 

Clear to Send 

6 

6 

CC 

Data Set Ready 

7 

7 

AB 

Signal Ground 

8 

8 

CF 

Received Line Signal 
Detector 

11 

11 

SCA 

Secondary Request to 
Send 

12 

12 

SCF 

Secondary Received 

Line Signal Detector 

15 

15 

DB 

Transmission Signal 
Element Timing 

17 

17 

DD 

Receiver Signal 

Element Timing 

20 

20 

CD 

Data Terminal Ready 

22 

22 

CE 

Ring Indicator 

23 

23 

CH 

Data Signal Rate 

Selector 


NOTE: Recommended for use with the Bell 212 Data Sets 
equipped with Speed Control Option. 
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RECOMMENDED DATA SET OPTIONS 


Table D-14 contains the recommended settings of 
the 103J, 202, 212, and VADIC 3400 Series 
modems for use with the Model 780 Terminals. 


Table D-14. Recommended Data Set Options 


103J 

Recommended 

Modem Option 

Setting 

Receive Space Disconnect 

Either — T or U 

Send Space Disconnect 

Either - V or Y 

Loss of Carrier Disconnect 

Either — S or R 

CC Indication 

Early - ZD 

CB and CF Indications 

Common — A 

CC Indication for Analog Loop 

On - ZF 

Automatic Answer 

Yes - ZH 

Failsafe State of CN Circuit 

Off - J 

Common Ringer 

Either — ZB or ZA 

Common Grounds 

Yes — Q 

Tip Ring Make Busy 

No - E 

202S 

Recommended 

Modem Option 

Setting 

Soft Turnoff and Squelch Intervals 

Soft Turn-off = 24 ms 
(R) 

Squelch = 156 ms (R) 

Fast Carrier Detect 

Out - N 

Clear To Send Interval 

180 ms — G 

Auto Answer 

In - B 

Local Copy Primary Channel 

Out - ZB 

Condition of CC (DSR) in 

On - Yl 

Analog Loop 

Transmit Only 

Out - YH 

Echo Suppression Enable 

Out - YR 

Carrier Control Turnaround 

In - YS 

Early CC (DSR) Indication 

Out - YV 

Reverse Channel 

Either — ZC or ZD 

Local Copy on Reverse Channel 

Out - ZF 

Grounding Option 

Signal ground to 
frame — ZG 


212A 



Recommended 

Modem Option 

Setting 

Tip Ring Make BUSY 

Out - E 

CC Indication for Analog Loop 

On - ZF 

CN Circuit 

Out - YF 

Transmitter Timing 

Internal — YC 

1200 Baud Operation 

Async/start-stop — YG 

Character Length 

10-bit - YJ 

Receiver Respond to Digital Loop 

Off - YL 

Loss of Carrier Disconnect 

In — S 

Receive Space Disconnect 

In - V 

CB and CF Indications 

Common — A 

Send Space Disconnect 

In - T 

Automatic Answer 

In - ZH 

Answer Mode Indication, CE 

Off - W 

Speed Mode 

Dual - YP 

Interface Speed Indication, Cl 

In — YQ 

Signal Ground to Frame 


Connection 

In - Q 

Speed Control 

Interface — XJ 

Vadic 3400 Series 



Recommended 

Modem Option 

Setting 

Data Set Line Control 

Auto Disconnect — 


ANS. 


Manual Disconnect — 


ORIG. 

Abort Timer Disconnect 

Enabled 

Loss of Carrier Disconnect 

Enabled 

Input Data Rate 

1200 bps 

Transmission Rate Control 

1205 bps 

Transmit Clock 

Internal 

Asynch Character Length 

10 Bit 

DTR Control 

Terminal 

RTS Control 

Forced 

Carrier Detect Control 

Line 

DSR Control 

Off Hook 

Injected Tone 

Disabled 






Appendix E 
Operator Reference Cards 




REPORTS/TESTS 


Report Request: (3) 


Test Request: 


Depress [CMD] 

-Wait for Prompt 

Depress [CMD] 

-Wait for Prompt 

Depress [R] 

-Wait for Prompt 

Depress [TEST] © 

-Wait for Prompt 

Depress [ ] 

-Initiate Report 

Depress [T] 

-Wait for Prompt 

[Enter] 

Combined Report 

Depress [ ] 

-Initiate Test 

[1] 

Config Report 

[1] Memory Check 

[4] RDLB Test @ 

[2] 

Error Report 

[2] Barberpole Test 

[3] Transmit Test @ 

[5] ALB Test © 

[6] Transmit Barberpole 


ERROR CODES 

00 

Test Failure 

20 

CTS Timeout 

26 

No Activity 

01 

Test Failure 

21 

Carrier Loss 

27 

RCV Char Lost 

03 

Recall Default 

22 

Wrong Number 

32 

Modem Task (3) 

10 

No LTA Char 

23 

Receiver Overflow 

33 

Modem Timeout @ 

11 

Carriage Jam 

24 

Parity Error 

34 

Dialing Error (5) 

12 

Paper Out 

25 

Transmit Overflow 

35 

Modem Inventory (2) 





36 

Modem Status (2) 


CONTROL KEYS (§) 



3 0 S S000S 0 0 0 0 ED 0 [ 
3 HHEBBDL 


SOH DC3 EOT ACK 


]□ 


ilRRHRIHRIRR l II I 


CD> 


COMMAND O 

ERR/TESTO 
XMIT RDYO 
RCV RDYO 
LINE RDYO 


ASCII/HEX CODES © 


ASCII 

HEX 

CODE 

SPACE 

20 

i 

21 


22 

# 

23 

$ 

24 

% 

25 

& 

26 

! 

27 


ASCII 

HEX 

CODE 

( 

28 

) 

29 

* 

2A 

+ 

2B 

, 

2C 

- 

2D 


2E 

/ 

2F 


ASCII 

HEX 

CODE 

8 

38 

9 

39 


3A 


3B 

< 

3C 

= 

3D 

> 

3E 

? 

3F 


ASCII 

HEX 

CODE 

0 

30 

1 

31 

2 

32 

3 

33 

4 

34 

5 

35 

6 

36 

7 

37 


ASCII 

HEX 

CODE 

BS 

08 

HT 

09 

LF 

0 A 

VT 

0B 

FF 

oc 

CR 

0D 

SO 

0E 

SI 

OF 


ASCII 

HEX 

CODE 

CAN 

18 

EM 

19 

SUB 

1A 

ESC 

IB 

FS 

1C 

GS 

ID 

RS 

IE 

US 

IF 


ASCII 

HEX 

CODE 

NUL 

00 

SOH 

01 

STX 

02 

ETX 

03 

EOT 

04 

ENQ 

05 

ACK 

06 

BEL 

07 


ASCII 

HEX 

CODE 

DLE 

10 

DC1 

11 

DC2 

12 

DC3 

13 

DC4 

14 

NAK 

15 

SYN 

16 

ETB 

17 


ASCII/HEX CODES 4 


ASCII 

HEX 

CODE 

@ 

40 

A 

41 

B 

42 

C 

43 

D 

44 

E 

45 


46 


47 



HEX 

CODE 

mm 

78 

■ 

79 

mm 


BjB 


BB 


Bfl 

7D 

BB 

7E 


7F 


ASCII 

bbm 

B 

70 

II 

71 

B 

72 

B 

73 

B 

74 

« 

75 


76 

Iw 

77 


ASCII 

HEX 

CODE 


58 

Y 

59 

Z 

5A 

[ 

5B 

\ 

5C 

] 

5D 


5E 


5F 


ASCII 

HEX 

CODE 

H 

48 

mm 

49 

1 

4A 

K 

4B 

TO 

B 

4C 

M 

4D 

N 

4E 

O 

4F 


ASCII 

HEX 

CODE 

BIB 

60 

a 

61 

b 

62 

mm 

63 

MM 

64 

B 

65 

B 

66 

B 

67 


ASCII 

HEX 

CODE 


50 


51 


52 


53 


54 

U 

55 


56 


57 


ASCII 

HEX 

CODE 

B 


B 


B 

6 A 

H 

6 B 

i 

6 C 

m 

6 D 

n 

6 E 


6 F 


NOTES: 

(1) 781/783 only. 

(2) 785/787 only. 

(3) Not available on 781. 

(4) 781 only. 


(5) 787 only. 

(6) 785 only. 

(7) 787 option. 
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CONFIGURATION 

NOTE: Brackets represent keys. Empty brackets indicate selectable configuration codes. 
1) Enter Configure Function: i) Enter Selection Changes: 


3) Terminate Configure hunction] 


Depress [CNFG] 
Depress [CMD] 
Depress [C] 


-Wait for Prompt To Enable: 

-Wait for Prompt To Enable: 

-Wait for Report To Disable: 


Depress [ ] [ ] [CR] 
Depress [ ] [ ] [RETURN] 
Depress [ ] [ ] [DEL] 


Depress [OPER] 
Depress [ENTER] 
Depress [RESET] 


-Report 
-Report 
-No Report 


Special Commands 

Program ABM: Depress [7] [0] [CR] © 
Depress [7] [0] [RETURN] 
Type 1 to 32 Characters 
Depress [END] 


- ® - 

Program LTA: Depress [6] [0] [RETURN] 

Type 1 to 3 Characters 
Depress [HERE IS] 


Default Configuration 
Set Selection: Depress [0] [9] [RETURN] 
Depress [0] [9] [CR] © 


PARAMETERS 


Method (Required) 

Select One 

Speed (Required) 

Select One 

Parity (Required) 

Select One 

[1][1] = 202/Half Duplex© " 1 

[2l [l] = 110 bps 


[1] [2] = 202/Reverse Channel/(H D) 

[2] [2] = 200 bps 

[3] [2] = Even, No Check 

[1] [3] = 103/113/212/3400/ Full Duplex 

[2] [3] = 300 bps 

[3] [5] = Odd with Check 

[1] [4] = Reverse Channel on Ready 

[2] [4] = 600 bps 

[3] [6] = Even with Check 

[1] [5] = Reverse Channel off Ready© 

[2] 15] = 1200 bps 

[3] [7] = Mark, No Check 

[1] [6] = DC Current Loop© 

[2] [6] = 2400 bps 

[3] [8] = Space, No Check 

[1] [7] = Internal Modem© 

[2] [8] = 9600 bps 


[1] [8] = DTR on for Ready ® 

[2] [9] = 30071200 bps 



PARAMETERS 


| Additional Selections (Not Required—Any Number Are Allowed) ]j 

[6] [1] = Fail-safe Disc 
[6] [2] = EOT Disconnect 
[6] [3] = DLE EOT Disc 
[6] [4] = Paper Out Disc 
[6] [5] = No Activity Disc 
[6] [6] = No LTA Required ® 

[7] [2] = Print ABM 
[7] [3] = Autotrigger ANS 
[7] [4] = Autotrigger Orig 

[8] [2] = Local Copy 
[8] [3] = DC1/DC3 Ready/Busy 
[8] [4] = New Line on LF 
[8] [5] = New Line on CR 
[81 [6] = CR LF on Return © 

[8] [7] = Print Control 

[91 [4] = Col 72 Bell© 

[9] [5] = 6 LF/CR on FF 


PARAMETERS (MODEM) ® 


1 Modem Selections | 

Interface (Required) 

Select One 

Modem Type (Required) 
Select One 

Mode (Required) 

Select One 

Additional (Not Required) 

Any Number 

[1] [0] [1] = Direct Connect © 
[1] [01 [21 = Acoustic©© 

[1] [1] [1] = Autoselect 
[1] [1] [2] = 103 Fixed 
[11111 [3] = 212 Fixed© 
[1] [1] [4] = 3400 Fixed 

[1] [2] [1] = Ans/Orig 
[1] [2] [2] = Ans Only 
[1] [2] [3] = Orig Only© 

[1] [3] [1] = Tone Dial® 

[1] [3] [2] = Equalizer On 
[1] [3] [3] = RDLB Test 
[1] [3] [4] = RDLB Data 
[1] [3] [5] = Disable Disconnect 


MODEM COMMANDS © 


Store Phone Number: 

Depress [CMD] -Wait for Prompt 

Depress [D] -Prints Current Phone Number 

Enter [ ] -Phone Number (Up to 32 Characters)* 

Depress [RETURN] -Stores Phone Number 

and Terminates Command 

*( + or - Dial Control) 

Dial Phone Number: 

Depress [CMD] -Wait for Prompt 

Depress [D] -Prints Current Phone Number 

Depress [ENTER] -Requests a Dial Tone 

Depress [ENTER] -Dials Phone Number 

Erase Phone Number: 

Depress [CMD] -Wait for Prompt 

Depress [D] -Prints Current Phone Number 

Depress [DEL] -Erases Current Phone Number 

and Terminates Command 

Hang Up: 

Depress [CMD] -Wait for Prompt 

Depress [CMD] -Wait for Prompt 


Notes: 

11) 781 /783 only. (5) 787 only. 

(2) 785/787 only. (6) 785 only. 

(3) Not available on 781. (7) 787 option. 

(4) 781 only. 
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TONE DIAL OPTION INSTALATION PROCEDURE 


l.INSTAL CHIP 

2. CHANGE STRAPS 

3. CHANGE CONFIGURATION 


la. INSTALATION OF CHIP: (GENERIC CHIP PT#2211781-0002) 
INSTAL CHIP ON MODEM BOARD IN CHIP LOCATION M-7 


2a. CHANGING STRAPS: FIRST STRAP LOCATED DIRECTLY ABOVE 

CHIP LOCATION M-7 . STRAP WAS ON PIN 2-3_ 

STRAP SHOULD NOW BE ON PINS 1-2 . 


3a.CONFIGURATION CHANGE: AFTER CHIP HAS BEEN INSTALLED AND STRAP 
HAS BEEN CHANGED, YOU THEN NEED TO CHANGE CONFIGURATION... 

3b.GO INTO CONFIGURATION MODE TYPE C WHICH WILL PRINT OUT CURRENT 
CONFIGURATION...AFTER CONFIG. PRINTS OUT TYPE IN 09 cr. enter. 
CHANGING CONFIG. TO 09 WILL RECOGNIZE THE STRAP SETTINGS THAT WERE 

CHANGED_NOW GO BACK INTO CONFIGURATION AND ENTER 131. WHICH IS 

THE OPTION FOR THE TONE DIAL IN THE CONFIGURATION. 
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